mmm- 



^(11) 
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^ t"— (Streptomyces sp. ) Mer-11107 ^(DiS^i^ J; "9 ^tli $i^TV^S (WO 
02/060890)o -^j5^P7'l' K^-ffc-g-^) 11107D -^^u^^ K^-fk-g^^J 11107B 

^ttsu. K^-fb-a^^ 11107D (Dmmji±m.:^'^^^^-r^z.t\z.h^o 

^^T(D [1] ~ [15] \,^m-t^o 

Cl] : ^ (I) 



o 




X-Tf^^th^-^^ p ^-i' K^'fk'&i^ (i^AT-^^ D ^-f Yl^i\^^m 11107B <^V^9) 
CO. 

^ (II) 



O 




2 



- Ki- ^ D N A ^ ^ ^-a ^ M ^ HfcM^'^.f D N Ao 

[2] :Tfet^(a). (b)^yc{i(c)T-^$n5 [ 1 ] t£i!t(^D N A„ 

(a) -7i57 K^-fk-g-^) 11107B(D 16 -fiTK^^k^^fStt^W-r-S i?' >'''-?^ 
^:Sr=i— K-t-2)DNAT*fco-C^ ia^lJ## 1 <^4^S 1322 d>b3^S2548 *T'<7)iS 
^ Lfc:^Sie^"J. gB^lJ#-^ 2 <^:^S 420 1604 * -X?(Digi^ Ufc:^Sia^lJ 
*dJ;I>WJ#-^3(D:^S 172 1383 ^T'(Djg|*bfc:^Si£^iJ/6^t3^.^ 

J: '9 31tR^iT.?)DNA„ 

(b) HUlE(a)T':^$;h.SDNAt^eic^#:-t'fcoT. 

(i) tuf5(a)T'^^tt^DNAa:;^ h y >v?rc > b /i^#T-r*^^'< :^ ^ iJ'V XU. 

(ii) -^i'i^a^-f K^^b-i-i^ iii07B<D leiiTK^^b^^^St^^^i-^iJ' 

(c) a-fe-^^^i K^<7)^t*<^fci6. HUfE(a){C:^$tL?)DNAi:;^ h y 

]. ^^YT'^^-r y i; j$^-t' X b V ttlfE (a) * fc f:i (b) T-^ ^ixSDNAtCj; 

DNAo 

[3] : [2] tSftODNA^ClJ; 19 K^n?)^? 

[4] : [2] CODNA^tBi^-r^>g3£^Mt^*fcf:ia^i2i^^tM'l4<^im^m 

[5] : [4] K-Ctrnte^Ufci^Wte^i^o 
[6] : [2] (Cteife^ix/cDNA^fcfi^O— ^M^ej^.?^DNA^yn— :7' 
^fc{i:7°7-i'-^-i: LTffiVN-s::^ ^#mi:-rs. -^i^ d K^<b-^#) 11107B 
I6{47jc®f^b^^^t4^^i-5i5' K-rSDNA<7)*gi;^?^o 

[7] :TIE(^(d). (e)^fcf^(f)T-^^H5 [l] fE«(7)DNA„ 

(d) K^i^>^='— Ki-SDNAT'fcoT, iE^iJ## 1 (?3^S 2564 
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2761 ^-eOig^Lfci^SlB^iJ, i£?iJ#-^ 2 (D^m 1643 1834 ^ 

T'<D»igg bfcmSia?IJ*5 i t/ia^lJ#-§- 3 <7):^S 1399 1593 * "COiS^^ L 

fc-^SiB?iJ;6^ b 'if St J: 19 ^ H-S D N Ao 

(i) HtJtE(d)T'^^ix^DNAi;^ b V :y^y=c>' VfJ^^WTX^^^^y^)} i^'VXL. 

(ii) 7ziil-K=^v^>^Hg^^-r5t?^^-«i:7^^='- K-r^DNAo 
(f) jt'S^^=' K^^<^5M<^fcJ^. Ht[fB(d)tC^^ix5DNAt;^ 1- y 

}./^^jij:-pi:vN^:7'U ^J'VXL^c^v^;65. tutS(d) :^ fctt (e) "C^^ns D N A{c:<t 

DNAo 

[8] : [7] |S*feODNA(Cj: 15 =1— K^nSi5'^^^-«i5^^o 

[9] : [7] mm.<Di)i^A^^n-t^^tLmm'^i^f^m^^i2^^-m.mk<Dm. 

[10] : [ 9 ] ^mm^^m^y°'7 :^ ^ K-Cff^Ktem Ufcff^M^m^^o 
[11] : [7] tC|E<fe$tt/cDNA'bb< SP/i^b'ifSDNA^T'D 

[12] : [5] ^fcf^ [1 0] te<fe(Dffmte^^$:^i§±fe-ei:$«U. t^^-I^X 
fiig^mtC. ii5ibfc?F^«fem#:t. ^ (III) 
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R^^\ R^'\ R'\ R^**', R2o\ R 2 i » J: t/R ^ 

(1) zk^J^.^. 

(2) «^feS^^UTV^T'bfi:V^Cl_2 2^^^=^^^Ss 

(3) -OR (^t^. Rfi 

1) 7K*i^.^. 

2) Ci_2 27'/V=35^^^», 

3) C7_2 2^^>'^=^^^^Sx 

5) (Z^_i^T ^ ^ f^^. 

6) Cy-isTca^/^S, 

7) Ca.aa^l&fPTy^:*^^/^*^ 

8) -COR'° R = °^^e^S^^bTV^Tt>AV^, 

8-1) 5MSt^£v^u 1 4 T y -yl-S. 

8-2) C 1 _2 2"?'^^=' 

8-3) P C2-22^^^^=^ ^^S> 

8-4)C6-i4T y— y^:^=¥->S. 

8-5) 5Ml^^c^V^b 1 4*^-^-rciTy-^V:^=35.v'S. 

8-6) 3M^'^eV^U 1 4^»-aa*^^^:K^*?i<^^i") ^ 

9) C i_2 2'^>"^=^>'>^^^^*=— 

10) C6-,4T y — 



11) -SiR^^R^'R'^ (^'P. R'^^XXfR'^ltm-'^fcltm 

(4) y^u^i^m.^ 

(5) -R^-NR^iR''^ 

{^^. RMji^,^-^*fc(i-0-CO-^^-r : 
RNijsJ;t/RN2(j: 

1) m— -^fcf^^J^^oT. 

(i) Ci_2 2"^^^=^>'^^*- 

(ii) ^^fPC2-2 2^>'^=^'"^S^ 

(iii) C2_2 2"^>'^^-^^''^S 

(iv) C 7_i sTP'i'/vS. 

(v) ^l&fpC3_2 3T/^;*y-f ^i^S. 

(vi) c6_i4Ty-/vs. 

(vii) 5M^''.^V^bl 4Mm^7"DTy— /WS. 

(viii) C7_2 2■^^>'^=^'"^*^ 

(ix) C i_2 2"^^^=^^>^^^^*^— ^^^^ ^< 

(x) C6_i4T y — yi'^/^^^/^K^^i-;^^ 

2) R•^l*5J:T/RN2^^J^^-^;5^^Jj^^^_^^C7^^o-cemS^^UTV^T 

R^^'^ioXUR^^'^i-i—mii^^l^X. iO^hi^m^i^ (=0) ^fcJidi);^^-^ 
{ = NOR°'' (^^4". R°MiSlfeS^^UTV>Ttfi:V\ Ci_22^^>^^ 
^fafDC2-2 2^^^=^>'^S^ C6-i4^J^'-^^S. 5Mli^.^V^Ll 4Mii-^ 
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R 2 1 Mi 



(1) TK^J^^^fcf* 




1) 7K*j!f.d^. 

2) Ci_6Tyl^=3r/VS, 

3) -OR (^"f^ Ri^mti(DMM^^ir^) , 

4) -RM_NRN1rN2 (^^3^ RM^ R'^l*5j:tJ«RN2j^|f(j|g<^^5^^;^^ 

5) /NU/r^^-I^d^ 

R 2 1 » J; T>*R 2 1 »> b i R ^ ^ ' *5 J; t/R 2 2 •> (7) *j b :^ <!; 




(1) ^ (GM-I) T'^^tL^S 
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(GM-I) 



-r ; 

r3\ r5-^ R5b^ R6ajoJ;D«R^M±ID— */cfi^7i^oT, 

1) tK^JI^. 

2) t Vxn^i^m. 

3) g^S^*bTV^■r tJ^V^, 

3-1) C l_2 2^''^^^^^^ 

3-2) Ci_2 2^''^='^'^^- 

3-3) C6-14T y — /^:^=3«^->S 

3-4) 5Mlt?^.?V>U 1 4M^-^7"nTy — 

3-5) C2-2 2■^^'^^-^^^^^=^^^*^ 

3-6) C7_, sTn-r/V^df-v-S 

3-7) C3_2 3^^f0T>'V:^y'<>'l';^-=^^>S> 

3-8) -OCOR'° (^"t", R''°nmf&<DM^^^-t^) > 

3-9) C i_2 2"^>'^=^>'^^''^^— 

3-10) C6_i4T y — >'^;^/l'5i^^>'^:^=^->S 

3-11) -OS i R^^R*2R*^ (^'=P> R»2j3j:D?R'=3{tBij|E<^Ee* 

^^i-5) . 

4) yNa^f^J^^ 
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5) -RM_nrnirN2 (^^^^ RM^ RNi*5j:i/R''^{iMtE<^#*^^-r 
(2) ^ (GM-II) T^^^tl^S 



(St^". R^ R33^ R3b^ R6a^ R6b^ R7a^ R ^ *3 t/ R ' ° tt^ (GM"!) 

(3) ^ (GM-III) X-^^in^& 
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{^'P. R\ R^*. R^% R^\ R''. R^'^idX-dR^^it^ (GM-I) 

(4) 5^ (GM-IV) T'^^ttSS 




(GM-IV) 



O 



(^If^ R2^ R6a^ R7a^ R ^ " jo Jl t>* R ^ ° {4^ (GM"!) 

(5) ^ (GM-V) t-^^tL^^ 



R6b 




(GM-V) 



(^tf", R2, R3^ R^'. R^^joJll/RiOftSt (GM-I) O^ft^l^lttT'fc 
5) ^^^i") 

T'^$^^S■^^ D7-r K^-fb-g-i^^^^^Si^-^^ it (IV) 




10 



(^^^ R^^\ R^"'. R^'\ R^°\ R20b^ R^^\ R2i\ 

R^i-isit/G'-fi^ (III) (^)^atiRitt^^-r) 

TKi^^b-^ ^ D ^ ^ K^^k-g-i^^SSi-r s ^ i: t -t^ieiiLT^mit-^ ^ D 7 ^ 
[13] -.mn^^i^iK [5] lEttoji^Ktem^^-efc?). /?)-o7^uK:¥^> 

[14] : ^(Ill-a) 





(IV-a) 
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w , R«' *3a:t;«R^' (iii-a) (D^mtmmx-h^) -e^^n?)^k 

[15] : 5S: (Ill-a) (Dib-^i^O, ^(IV-a) <D'(li-^^^--(D^^^C*5V^T. 
(1) 

5^4 TiW^S-gr. W ^>^^ ^ 

r5\ R^' jo<tt/R'' ;6vJ<^JE^-efc^'ft'a-i^. 
(2) 

(3) 




R^' iaXUR'' jb'^jhmm^. R^' Kn^v'S-efc^'fk'a'i^. 
(4) 

R^' i)'^7Kmm^. R«' ^^t Kn^^v-S^ R^' ib^^T±^/i-mx^h^it^^. 
(5) 

5^4 
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(6) 
(7) 

W ^s-fi/^g-g-. R^' joiT^'R^' ;6S7j<^j^,^:.^ R^' ;6St Kn ^^i/^T-fc^ik-g- 
(8) 

(9) 



R^' ;657K*i^.^^> R^' /6^t KD:3r^>S. R'' ^^T-fe^/l-S-efo^^b-g-^. 
(11) 




R^' joiU^R^' ;5S7X*J^.^^> R^' ;6St Ka ^^iXSt'fc^^b-^i^^ 



(10) 




13 



(12) 

H ^ H 

[16] : [5] ^fzit [10] IEife(0?f^Kfem#:^. 1 6 {u7j<®e'fl::-^ i^' n 7 

te7X^'f ^ Wi- ?) ^ « ^ fc 7 :x 1/ K :/ ^ - g|5 * /c [4^1*: 
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mx^timn^t^i^t. ttFiE5^ (III) x^m^ti^-^^ti^^ h-^it^m^i^^^ 

^j-^^tUfc;^ h Uzf h S: ir;^ t°— (Streptomyces sp. ) Mer-11107^ A-1544 

f^, Streptomyces sp. Mer-11107 tt, PERM P-18144 t UTSp^ 12 ^ 12 19 
0 {^-C B 305-8566 ^^t^o < rfT:^ 1 T S 1 # 3 ^^<DTM^m^^-^T. 
^TMM^m^m^mti. ^fh.^h 13 # 1 1 ^ 27 0 P 305-8566 

^isSmo < f^Tffm 1 T g 1 #itil 1 e itoa^zm JlJf^AMIISW^^WSfSB^. 

#rF^i^^f€-fei^i5' — (IP0D)^C*5V^T,ffl^^|^ PERM BP-7812 {C^W^H/cA- 
1544 tSlcfi, PERM P-18943 t \.X^J^ 14 ¥ 7 ^ 23 0 ^XB:^m 305-8566 ^i^m 
o < rtrm 1 T @ 1 #i& 1 6 «E<^3S5tfTj§{c&AMII^Wi^-^?9F§?5B^.ii#^ 

^<^^f€-fe^/t5' — n 30 0#-T? 0 2^11 305-8566 

^i5femo< tt'mm its i i 6 ^E©343i:=fTiiJrifeAMIIg^^^-&WS^EB'T. 

m^^^^K-fe^^iS' — (IP0D)^C^oV^T.a^^f6FERM BP-8446 Jd^^^tLfCc A- 
1560t5^fi. PERM P-19585 t \^XW-1^ 15^ 11 ^ 13 B\^XB:^m 305-8566 

mo< (^mm i t@ i # 3 -i-^oxus^i^it^x^xaK^w^mic^ft^n. 

^b{C2p^l6^8^ 19 0M-e0 7^ia 305-8566 ^i^mo< ffflm 1 Ti 1 1 

6 AitTigt&A^^sw^^-i-^^Eff , m^±mmt^-^ i^^- (ipod) 

*3V>-r,H^*ftFERM BP-10102 iC^l^^ttfc. 

[Mer-11107 |*(7>® ^6*1144^] 

(1) ?F^^ 

S^ffi^J: tJl^Ji^Jbt (Spirales) (D^^f ffi^^Wfti-^o Lfc^^f S^i^cO 
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0. 7X1.0 ;im{i-e. Jia^<^*®f*¥yt (smooth) ^^b^ m^<D 0 . 

(2) ^mmmizioii^^'W'^m 

X-^— CD:* 7— • ^i-Y— yWX (Tresner Color wheels) (D-fetl^fe ^ iSMl^t-:^ 

1) ^-^h • ^wm^mm 

±^l-t!^0X\ ^(Dmm^^'^M^^^^l^. EK^COm^ (.Light gray : d)^^ 
^hfl^. Light melon yellow (3ea)-efe'5o ^M-r^fe^fi^^fc L-T'.i 

2) ^— b 5 — 

^W{*4»'g^'C% ii?cfe(^flS^ (Gray ; g) 

;a5^^;h.5o *&*«®{iNude tan (4gc) ^ /c(i Putty (1 1/2 ec)-C-fc6c MM 

3) J^iS'-^ • 

^Wfi^^T-, ^(Dm.m^m.^m^^m^\^. ii?cfe(^iia^^(Gray ; e):eis^btL 

-So t&*»®{iFawn (4ig)^fcl*Gray (g)-efcSo ^^mfe^fiM^U^^fV^ 

4) ^'^)^^) • T :^y<^^ i^^^i^m 

^(D^®(^:^q3®*^*^b. e-fe(DJIS^ (White ; a)-b^n.h 
Mo Pearl pink (3ca)-efo6o ^^^ttfe^tii^^ b?t£V\ 

5) --^7" b • — ^ h • ife^^±S±lfe 

!tWttS<. ^cD^®t-:^4'ffi^^*^^b/c^V\ t^ai^Sfi Light melon 

yellow (3ea)-Cfc-5o I^Mife^fiM:^ b^fV^ 

6) v^>'^:^j$Jife 

^Wf*^^"C> ^(Z)*®l^'^it^«;^^*^U. &fe<^J3S^ (White ; a);6S^b 
ttSc Pearl pink (3ca)T-fc5o U/.?V\ 

(3) ^a^^McDi^ib-i* 
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1) L-T^tV— ^ ± 

2) D-^i/n— ± 

3) D-i5'Vl'=' — ;^ + 

4) h — ^ + 

5) — ^D—;^ + 

6) -Y/i/h— + 

7) L-^Ay— >^ - 

8) D— ^>'— h— 71^ + 

9) 7 ;^ + 

(4) 

{a)±^\WL^mm (-^-^ h • *^*5^tMs 2iirB^±$*) : 12°C~37°C 

(b)*iSM«Effl U-;^ h • 2MfB^^*) : 2l'C~33°C 

(e) 5yl-i^(D-<7°h^-fb (;^=3rA^;l'^t^±til) : |^t4 
(5) ^1$:^^^ 
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(1) mm 

S^^T^^i 9!^i^ibt(Spira type) c^^^f.^^^^^.^-^^^ S^^Vfc^^M^cO 

10-20 mm^(DBmm(Dji^^^^h^i^s^^m^Mi^i- 

1. 0X1. 2~1. 4Atm{4-C\ ^S^O^Sfi (spiny) ^^bs R^^(D o . m^. 

(2) ^mi^m^idi^^^'^'^m 

X-:^— C0:*7— • >'^X (TresnerCDColor wheels) (D-^W^^ }i^'%.'H\Z.7f^-t 

^1 













(ISP-2) 


as? 


Silver gray 
(3fe) 


Light melon 
yellow (3ea) 




(ISP-3) 




Light gray 
Silver gray 

(d'-Sfe) 


Light melon 
yellow (3ea) 




(ISP-4) 




mM 

Silver gray 
(3fe) 


Light melon 
yellow (3ea) 




(lSP-5) 


a» 


Ashes (5fe) 


Light melon 
yellow (3ea) 




(lSP-6) 


as? 




Light melon 
yellow (3ea) 




(ISP-7) 


aw 


Covert gray 
(2fe) 


Light melon 
yellow (3ea) 





(3) 
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*2 



D-^*;U3— X 


+ 






L-TvtV— X 


+ 


L-^Ay— X 


+ 


D-^i>P— X 


+ 


D--7>— 1 — ;u 


+ 


D-:7;u^l — X 


+ 






->3.— X 









(4) ±mm^m\^m 

(5) mi^m^ 

DNA 

DNA. irfiioh i6i<L7kmitmmm^^m-r^^iy^'^^n^='- k-t^ dna isx 

XJ^y h'^^>l^mm^mir^^ >y<^ m^=' - K-rSDNA ^m^L. ^<DitS 
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^mmcD 16 iiL7}<.mitm^f^^^^-r^ ^ ^^^^-^^ k-ts dna fi, tie 

(1-1). (l-2)^fc«(l-3)T:-^$n2) ^^cT^T-fc^o 

(1-1) iB^iJ#-^ 1 (D:^* 1322 bits 2548 ^ XCO'SM.X^fzM'&W.n. IB^U 
2 <7?:^X 420 1604 ^ T'fDjg^ UfcitSiB^iJ*5 j; tJ^iB^U*^ 3 (Oi^ 

m 172 ^-feitS 1383 *-e<Djg^U/c:^Sifi^lJ^-f>/.e'5?¥J; iJil^^^tLS DNAo 

(1-2) tuia(l-l)T-7j^$n^ DNA (D^^j^X-h-DX. 

(i) tufa (1-1) -T:-^$tu^V^-fH;i^<D DNA i:;^ h y ^v^i^z^ h/^^#T-tr^^-t'7"~D 

(ii) v^it^mo) 16 ^7i<.mtmmf^i±^m-i-^^i^y<^«^=^—v 

ir^ DNAo 

(1-3) ^AiB,^=' }''>-(DmM<Dfci^. HUtS (1-1) tC^$nSV^-ftt(D DNA i 'b 
b y Vv^iiL^ b/^^#TT:v^'Y^~y ^VXU;^£V^/5S^ HutEd-l) *fc(i (1-2) 

/N°i5^W$r=»— K-r-S DNAo 

/£ib\ ri6 ^S:7K®f>fb^^Sti J tf*. buIB^ (I) d ^-Y 

'(b'g-i^ 11107B (75 lete^zKSIf'fbu, tufB5*::(ii)-c^^tL^-^i:7 D K^-fb-^*^ 
11107D --'^m-r s^m?SI4^S*-r So 

4 ti:^^m (D^a^uv^iy l^mm^^ir S K ^ - Ki- S DNA T 

12(2-1). (2-2)^fc{* (2-3) X7jk^tl^h(DX:h^o 

(2-1) •73il^K^v'^^^=i — Ki" 5 DNA T- o T . @B^IJ#-^ 1 (7):^^ 2564 75^ 
2761 ^-T:-(DMUfcm^iE^iJ. i£^iJ#^ 2 cD±^S 1643 ^^h^M 1834 ^ 
T'C03*gcU:^c:^SiB^iJ*3 J;l>WJ#-^ 3 (Di^& 1399 1593 ^-e<Digitb 

/c:S»gB^iJ/i^ b S S¥ J; f9 $ n S DNAo 

(2-2) Hflf5(2-l)T'^^nS DNA t^^^#:T-foo-C. 

(i)Sufs(2-i)-e^$n5 DNA b y vv^z^v h^i^#TT*^>-^':/y iJ^-i'XL, 
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(ii) 7zc U h^^iy>m^^^'r^i$'>y<ii7n^=^- K-rS DNAo 

(2-3) it-g^^ ¥>'<DmM<Drc}^. Bt^sE(2-l)^C:^^i^5 DNA h y >i^=c. 
y ^#TT-/^-r y'' V X b/iV futE (2-1) ^ fc« (2-2) T'^ ^ tt5 DNA 

i-6 DNAo 

^i^SSB^iJj t\-t. Bufe(i-l)*/cfi(2-i)(^v^-rtL/i^(^DNA :7-'i: UT^ 

^U, riDc:^— yN^:7'D '>3 IT'^-i^'/^-ryy i5^-r-if— Vjfe. 

5 DNA (^:^giE?iJ^:K*U, m^\t. =in::^— fc^VNfi:?'^ — ^S5l5<^DNAX(* 
I^DNA (Dm}i^m^it\^tcy ^ yl^^ — ^m^X^ 0. 7 — 1. OMc^NaCl #i^T. 
eS'C-CvN-i' 7^ y ^V-lf— v'H ^-^^To/c^, 0. 1~2 XSSC@V^(lXSSC^?^}i, 
150mM:^-fb^ h V ^ 15mM i^^^^"^ h ^ l> i=>) ^fflV^.65°C^#TT'7 ^ ^V'i? 
-^?5fe?^i-5 r i: J: "9 P^-C^ S DNA ^^^tf S r t t^X-^ S„ ^n-T ^ y i5^-r 
if^ — -> 3 lyU^ Molecular Cloning: A laboratory Mannual, 2nd Ed., Cold 
Spring Harbor Laboratory, Cold Spring Harbor, NY. , 1989 

h y i^v?^> h?i£^#TT'^^^^y iJ'VXi-^ DNA t UTtt, IT'D— 7'^: b 
X^mir^ DNA 0:^gia^iJt— ^Je;l±<^tBIIH4?r^i-5 DNA ;i>#ff ^^tt, m^it 
80%^±. ^? ^ b < 85%J^±. J; <0 $f * U < 90%J^A±. ^ h U < 

■^^mco 16 ^iTK^-fk^^MJi DNA (7)^#:^fe{i#{cpi;e$ix/jjv\ ^v^mm 

4' (Dmm(Dmmm-^ i . iS3?ij#-i- 2 ^ fc Jiia2?ij#-i- 3 icie« ufcmssE^ytDtf 
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-r^U^i^O) DNA v4y''^V—^:^^V -->'i/i-5 i i: J; "9 ^^m<D DNA ^ 
^m-t^ r t DNA y -7 y mtEcD 16 ^iLTKgf'fb^^tSI^SrB^ 

PCR i «9 16 iiLT^mmmm^^ DNA ^m^ir^ r i -bT't 6o 

_hteL/c^^^#)S*(75 DNA v-cf^ V -^mmt i^x^m la^im-^ i . ib^u 
t^x'^. m^it. 94x:x3ofj^m im^) > 55'c-e so #~ 1 5>r«^ (t-— y:/ 

V^-C^ tills ^iXfc DNA »f>t^. iS^J^^^±4^Tiiit'S"SJtg^i-<i^i5'-^'{C^ u-:^ 

±f5b/crn— :/3Z.tt:7'7'f <7)^^. DNA 7-f'::^7 y — dna 

^iCUE^T'*) t) . ■^!J^(4\ ^l/=¥^7 — ^>^i^'"^2)|g. Current 
Protocols in Molecular Biology, Supplement 1~38, John Wiley & Sons 
(1987-1997) #{CfB^(D::^^*lc:2i CTtT O^ h t^X% So 

Vfc'^mi^l^^-^i^n^='~ Kt-S DNA ^^#i-So :i<^DNA ^^g^^cCB^^f-^ 
^-^N- i57 W«^Bm{-oV ^T f»PJ^*+#IE-t- So 
;*:|gP^<^ DNA «ia^7^^-<i^ i?-4^lC^ALT<^ffii-S^ ^;6^T?#So *^?^T' 
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^^tt^^i- DNA nmx'h <o . m^(Dmm\^}t^ cTignii^i-s ^tt^r-^^, 

^ i^m-t ^^tTb'^X^^o m (D DNA * fc fiM^^ ;t-< iJ' - A ^ 

^ifi^\fhifh. ^''iX.Vt. i^5/:^7 n • -feU'trv'^CSaccharomyces 

cerevisiae) ^i^^ii^'>'^ D ^-fe;^ • ^ ■^]) ( S accharomyces kluyveri) 

^(o:^m\^'^\^K m^\-t^m%m:^'^fz\-i^m%m:^\z.^'o'ii;o:Ltt^x^^o 
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Sepharose FF(T-7 v-^ =^^^M±M) ^v»^fflV^fc^^ 

y- ^ — ^ "ci-^ Y^^yy ^ ^ Vy ^—io^yiy^l^. 
16 ^^TKm-fk-^ a ^ K^^b-g'«^<D^M;^& 

^^^^pjcT^ff^Ktemtt^TvXi^'fbi?^?)-^^ n^-r K^-fb-a^^ti. tutest (in) 
-eiS^ns^^ D K^^b-i-J^ (ttilE^ (IV) T'^^ns-^i^ a K^^b-a- 
ife) -efcii), ^*U<{i. Buia^ (Ill-a) X'^^ix-S-^i^^n^-f F^^b-^i^ 

(tulE^ (IV-a) -Cm^in^-^i!^ riy^ V'^it^m "Cfc "9 . ^bJ-$f*b<fi 
-^i? o K^-fb-g-^ 11107B (-^^ n 7^ K^-fb-g-ii) 11107D) Tfc^o ''.e*3, 

®lIll(^«7K^'fb^j*i^-trfc5 16 ittymit^ ^ ^ y K^jb-S^«!^-efe5„ 

•k-rmm.mmw^<o \6\tL7mimmmm dna ^jti^st^j; 

K^F^T-^^^-fr-So :itlb<^)DNA 35S^mU/cK#:^SMTfc5)SfllE^ (III) 
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HP-20 fj: i■'^Dj^7K^4Pi^*Mlg^ffiv^fc@JJl^^*^5Q;S> :7 ^ 5/ LH-20 m^m 

^m^^li-r 5 D N A So 

DtVwS, i so-yotWSx n-7'^>'^S^ i s o -T'^^^vS. sec-y" 

t e r t -^'^^/v*^ n-^V^^yl^Sx 1, 1 - v^^ ^/V:7°p tVvS, 
1, 2-v^p«^7V7'a tVl-S, 2, 2-v^^^/W:7'n tVvS, 1 - j:^/V7"n f 
yl-S, n — ^:3f-i/yi.^^ 1 -oL^jx,- 2 ^/VIT'D tWS. 1 , 1 , 2 - by 
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pi =f-jvzrx2 hVi-S, 1 - 7< 5^^^7~"5^/^S. 2 - 7< ^^yi^yf^yvSx l , 1 - 5^ 
1. a-v^p^^yi'^'f^yi'S. 2, 2-v;?^5"yi-7^f^/i-£. 1. 3- 
^^/WlT'^/l^S. 2, 3 -v^^^^yl'yf^/V'S. 1 2-^^ 

;6Si /^v^L6^@Oil:^^fcf45>^4^Ty^^y^S^^U. -Bry^fiV ::^5^yi- 

n->^utVvS. i so-7°cJtVuS, n-T'^yvS. i s o -^^yi^S, 
sec t e r t -:/5^>'VS^"Cfc-5o 

U2 2jE!cDii:l^^/cifi53-^i|^Tyl-^^/l-S, fcSV^}i^^^/5S2 ^<^V^L2 2j@(75 
iEi^4fc{4^^it«tTy^=3j.-/Wg^^b. ■e^il^fi t^^/vS, ryyi-S. l-7°n-; 
^yl^Ss ^ y^D^ri/Vg, 2-p<^/V'- 1 -^o^^ylxS, 2-^5^yV-2- 
:7»n^^yuS, l-^X^^yvS^ 2->'"'x— yi^S^ 3-7'7"=yvS, 1 -^^'T" 

1 — 1, Z-^^^^^-y:^—)^'^. 1, 5 -^=3^ -if 
ai^yl^g, rcf^^yVS^ l-^Pt'^yl^g. 2-:7°n t°-yl^S. 1-7'^— yV-S. 
2-^5^:=^yVS. 3-7^^::^yVS. 1 -OQ^^r^/V- 2 - t'— yug, 2-^5^ 
yi^- 2 t°=-yvS> 1 -^>'^— 1 -^^i^— l , 3 

*MPJ/^«ffl»^-*5V^T^V^a T C g - 1 4 T y — /^Sj t (i, 6 L 1 4 jEKD^ 

yi-m. 2—ry'?-Ji-m. T:Xu^jum. ^^^J^u^vI'S. T-fe 
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"rh^yv -o-y' h y T y y ^us. t°7 y y ^^a. ^ ? y /^s. -o- 
5: ^5^:/ y ^vs. >' K y yvs. y K y /VS. -r K y -f v 
^/vs. >'^'y y yi-s. ^y y ^/^s. -r y =^y y ^/i-s. ^y y v^:::^yv5. 

:7^^v?:^yvS. -:^7^y v^— /VS. =ar y y ^■:^y■y 

y ]} -jum. t't" y ^:>::^/vs. 4 ^^y^h y T v^-zv-g. v^y f y 

— /^Ss 5 i?'y' y 5: v^^/^S. t°y y' c t° y v^-/vs. t*^ y' ^ f y -:^::^/u 

y/i^s. -<^^y5^Ty" y yi-s. -<vx^Tv^Ty'y /vs> ^^cy ^tv/— y^s. 
y^-y-y y/vs> ^^if"— /^s. :7^y ar-y-v^-y^^^ ^:^-y-y~y yi-s. ^y 

y/i-s. -1- 5:i?'y'^T)/y/wS> ^^y^^-zvs. :7nfayyus, t-y 
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^^p>^*B*^-*5v^Tfflv^s F c 2 - 2 2 ^^'^^ ^ >'^^J ^ iuia^ft<^ rc, 
^iiB^?^-ffl»t-*5VNTfflVN;5 rc 7_ 1 sTn-r /i^Sj miU^m(o rc6-i4 

J^^^2J'.^v^b6^li^^^t&fPT>'^;?7y^/^S-efc"9, m^\-tT -i^ V ti^yi^Mmx- 

•So 
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^ bT(4. •eFiJ;ittV h^^>m. =^h^\ym. n-y°tJ7i-°^->m. i so-7°n7K 
n-^h^i/S, i s o-7>=^i/S. s e c-Z^ h^^>&. t e r t 
-y}.arv/Ss n — <:/^yV;^=3E^v'S, i s o — Of^/V::^^^^. s e c 
>"f-/Vyir^i^^. n-^^\y/\^:t^iy&. i s o -^=3{^v'yv:^^v'S. l, 1- 

1. 2- hV >^^^^y^-!i^^'>^. 1. 2. 2 - h y ^^yV7°a7K=3ri/S. 1, 
l-i^^^^'^jv-^h^^ym. 1. 2-v^p«f^^U^h=ar->». 2, 2-v?p<^/U:7> 
2, 3-i^pi^-'V:7'b=3riyS. 1. 3 -v^^^/V:/ h=arv^S. 2-=^f- 

3 ->^x^y^:^=3E^v'Sx 1 °>^=-^i^:^^iym. 1 -^^-fe— yV;^:^'^^. 

1, 3 — ^^f-:/v^:3i:^/U;^^v/S, 1, 5 > v'^— 
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v-s. V Ky yv:^^^^*. ^ V Ky >'i';t=35^v^s> Ky v?::^>'v:^^iys, 

=¥iyS, ^y :3r-9-y r^^u;^:^^^^. =3f-:^y'y — /v:#=^v'S. -:y:^y v 

:7'x y v'=/v;a-=3f-v'S> -i' ^^S'V h y Ti^-yu;^:^^^^. f^i^y t°y iS^v? 

:/ f y 5 i^-yw;^:^ v^Sx f ^ >^ a t° y iy=.ji^^ ^ v^g, b° ^ y d y v?r^/w;^ 

>/:7 u/^^a-^v^s, ^ryy/v^^-^v/S. -< y^ry'y -oy^^r 
^/y /v^d-^^rv-s. -<vx^Ti:^Ty'yyw;^=3r~>s, ^^y v^— /^::a-^->^. 

:¥ify y y^;^=3{^iy». y=3r1^yV/^;t=3{.v'S. -<vy;^^if:/yyi';a-^v'S. 

;a-=¥if i^^ry yyv;a-:¥'>Ss t°^yD:^=¥ify y y^;a-:3f-->g. -r^^j^^y^ryy 

^my 7 y^:^^~>S. 7 □ t°o y yi-;^:3r->S. t°y K^=3r-tl-vJ 
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*lSI^JW*^-*5V^TffiV^-5 rc6-i4T 1) — y^;=^/l'*=>'USj ^fi. ffifS^tt 

v^Ss n — :7°o tVVP^y^/j^::^/!^;^^ v'Ss i s o — tV^;^/l-'x}^— y^;^:^^^^ 

(1) yNo^:/!!^^. 

(2) 7X®?g> 

(3) 5^;^— 

(4) ^ h uS. 

(5) 

(6) '>T/S. 

(7) 

(8) 

(9) Ts:ySs 

(10) C^^^^T ?\^^fV^ 

myL.\-l. ^^/l-*. ^^^VS. n-^DtVwS. i so-:7'atV^S, n-:/ 
i s o-7'5^yl'S. s e c-^'^^yl^S, t e r t . 
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(11) ^l&fPC2-2 2^^^^^^S 

m^i^. \l'=^Ji-&. T]}Jl-m. l-^a-<:^^VS. ^ 
jum. 1 -:7"a f 2-7°P f-ZV^, l-:7'^-yV'S, 2-7'^::^^US. 

(1 2) C6_a4^ y-^l^S 

(13) 5Mii''.^v^bl 4*^-^-7" ury—zi-S 

(14) 3M#7'^V^b 1 4Mlt'a^*#^#:^li*^ 

iy^;vm. ^/v^ y ^/V'S, s: ^J^y' y ^/i-g. y ^/i-s, =^(.5^ ^ y 

yi-S^) 

(1 5) C i_2 2^^^^=^~>S 

(^!jx.f^. ^ V^i^m. :^V^^^m. n-:7°U7jf^~>S, i s o -IT'a tK^^j^ v-S. 

s e c -T'nTK^v^S. n-:?^h^->S. i s o -7^ h v'S. sec-:/b=3r 
i/g. t e r t-T^b^i/*^) . 

(16) 0 6-14/' y — 

(^y;t(i\ :7z^ydr->g, l --j-:7 5"y^:^^v-S> 2 -■^-:7f^y^;d-df-v^S^) , 

(17) C7_2 27'^/V=^/W;^^'>S 

(18) 5MSt^<^V^U 1 4Mit^-7^ciT y — /^;^=¥v'S 

(19) C2-2 3"^>'^^^"l'^^* 
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i s o \i°y<])y^&. i;7°p--i'yv5, 't:^^^^^^^. y 
r>n^yvS, y.Y4 J"^^. /nVI^S: b^yl^S. ;^-7^T n^/l^S, T^=3rK^>'l' 

mm) . 

(2 0) C^-is^^-f'^^S 

-^^yV/i^S. 1 -■:^:7 h-f yi^S. 2 - 7 h ^I'S^) . 
(2 1) Q,^.^^-^m^T)\-lJ J ^ 

(2 2) C2-2 3^^^*^^^^^=^^^S 

(2 3) C2-2 2^>"^='=^'^^>'^*"— 

m^it. ?i h^i^:^^^^=^^^&. =i^h^iy:^^i^^^^^^&. n-zf^a^^'^iJ)^ 
if^=^)vm. i s o — /jf:^^/:^/^^^^"— n —:7^' h ^ ->':*' >'^^J<^/'^S^ i s 

o—-fY^-^-^)Vi!f.::^)V^^ s e c — 7" h =^>':^>'^:!K— /l^S. t e r t— 7^h^ 
i/;*7/i-#=yvS^) 
(2 4) ^ISfOC3_2 2"^^l^='=^->'^^'^^'— ^'^S 

J^m. 2 -y^^/^^^v-J^/l^^^^/^S) > 
(2 5) C i_2 2^>'^^>'^^>"^^— 

i s o -:/DyN°>';;?./V7jx-/VS^) , 
(2 6) 0 6-14 7"^—^^;^^^^-—^^^ 

(2 7) Ci_2 2^^^=^>'^^>'^*— 
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m^m 1 (JWM-c^^-^i^ K^-fb-^^^ 11107B (Dm^) 

hl^y'h oi;^ t°— (Streptomyces sp. ) Mer-1 1 107 t?^ (PERM BP-7812) 

(D^m^^(lSP-2^m)7!)^h 1 6^5^ 50ml (Dm-@:t§«fe[i//V=' — :^ 2 %. 

m)o.5%. mt-r h V ^ 0.25%. ^m:^^^ty^j^o.32%. ^mmpm.si^A 

thtz 500ml mcD^^ -7^:^^^ \Z.m% 28°CT- 2 0 f^t^m UT^— ^ffiStS*?^ 
^#fCo r 0. 1ml ^(^ CaStgite 100ml ^Atb/c 500ml ^(DH:^ ^7 ^ ^ 

fc^-^a©i**?^ 800ml ^^m.'mm.'^m^mn 5 %. :7 r ^^-^ r 0. 8%. 

^Vvt":/^— /^0.8%. ^■S::3idr^ 0. 5%. 0. 1%. ^Mfu 

pH6. 8]100L ^Aixfc 200 L t^^^U. t$*rS^ 28°C-T:Jii$^ 90rpm. ilM 

ft 1. Ovvm. rt/E 20kPa (7?^#T' 5 0 ^il^^m^^^n oTi^*?^^#/Co 
icoj: 5(-UT#fci^*?^<D— IHJ(IOL)^ 10L(D1 -^'i?' y — yvfciTtttlim. 

T-r ^> LH-20 (7 T^^-^->Tl±$^. 1500 ml)_htc:-^.:(]Pb. xh7tKc3:7^>^ 
iJ' /— ^V(l:i)(7)^^^-T:-}^tBU/c„ 540 ml 660 ml Ti^^tti U/ciU^^ 
l^ffiT-e^g^^Sb, ^?^(660 mg)^#/c„ $ 

p« ^ y — yK9:i;v/v){7)?m?^Jc^^l?U. i/y :*'>'/v;?7 7 n-^ bi/7:7^ — (17 
=1 — -5^/1^0-200. 50 g){C#bfCo rtD:^ 7 -^^n -^^-9-^^*3 it>*@^^^^vw 
(i:9;v/v)(Dj>Eli^(2 L)-e^aH 468 ml 75^^ 1260 ml ^ -CiCj^ttl bfcjll^^S 
fe. j^JBETT'^iliU. m?3lt4®:^^^25mg#fCo 
# btLfc*a?SH4®:^^Tfa£^ HPLC (A) T'5>®lffiM<*:i5^ D -X- h i?'^ 7 

TfEHPLC5^^^#(B)tCT^<Diij:9'^HPLClCj:SJ^m^tT5 - tt-J: 
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V)^^ uy^ Y%it-^m \\\QlU^Wmfi\ : 37 ^ 6mg mtlo 
HPLC5>®l^#(A) 

7 A : YMC-PACK ODS-AM SH-343-5AM. it> 20mm X 250mm ( !7 >r - %tM) 









lOml/^ 




. 240nm 



mtaW : T-fe h - h VjWO. 15%]) >^-7km:^ V [>A(pH3. 5) (2:8—8:2, v/v, 
0—50^, y ::^T^^ v^^^ h) 
HPLC (B) 

:fy'7J^: YMC-PACK ODS-AM SH-343-5AM, 4) 20mm X 250mm ( t7 ^ A - %tM) 

gfcii : 10ml/:9- 
: 240nm 

^fcH?^ : ^ iJ^y— /^/7X(2:8~10:0. v/v, 0~40 ^t", y — T iJ-'^ v':^ h)o 

^JS^y 1 : ^ b 1^7° b • t°— A-1544t5^ (PERM BP-8446) N&^ltjt'fn^ 

(1) ^ b l^:?" h 5: -fe;^ • t°— A-1544t5^^-fe^*:(^DNAcDp^ 

mmi^. 28°C. Sgrali^^bfCo #e>tL/c*&*r'^^3000rpm. 10^FB^^ls'L^ LTfi|$: 
^^i^jfco ^<D0f2^;O^^>Blood & Cell Culture kit (QIAGENtt) ^>fflV^T^fe<$: 
DNA^PMbfCo 

(2) -^i^n^-Y h^mt^^nlO^(Dl6i^L7i^mitm\±^^■t^^l^y<1!7m^^'- 

K-t-5DNA(^§P^6*)iB3?lJ<^^ a— z^^i?^ 

h ^-^^ • -tr y ;^7^— A3(2)(75^ h^:? p AP450(CYP105D5) tttS^tL 

-ST ^ y ^iB?iJ^#%(c:bT. ^ • 7°7-r-^— (5Dm-3F (ifi^ij#^4) *5 

J:U«5Dm-3R (iB?iJ#-^5) ) ^fSlW" Uj^A^ U^c, 

=1 K^-t^itbt'^r^itbT^i^^tt^iei^S^ti^f::. ^'g':^SS(=C+G), Y(=C+ 
T) L^Co 
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i(7)2a(^7°7'Y-^— (5Dm-3FfcJ:lJ^~5Dm-3R) .ttijlI(l)-C#^cA-l544»^ 
^.^s^DNA^X^:?'!/— h <b LTffiV^-rPCR^^t^^^fofc„ PCRS/^^ft. Takara LA 
Taq(^?i5t*t) ^:PCRtii|Si?^B(Biometratt T Gradient) ^fflVN. ^^tt^98°C. 20 

,1^ 19^1 L/C. ^(D^^^. m500bp(DiK^ ^(DDmm)iiUT. DNAiff>K'-AliV>5)^5 
lii|>S$;Jx/Co wODNAiff>K--Al(i7KSf<kS14^#-r^i5' W^'i^W^^"- Ki-^DNA 

SUPREC PCR (^?Si^tt) J: o T HJiR L fZo 

i^lZ, y°y7^^ K-^i^ ^J'— pT7Blue KNovagenlt) t:iDNA Ligation kit ver. 2(^ 
^@5t1±)^fflV^TDNAiff>i--Al^ig;f£L. ;k:J®«JM109^^ff$Kte^bfCo ^(^m. 
T t:°-> y >- (50 /X g/mL) , X-gal (5-bromo-4-chloro-3-indolyl- j3 -D- 
galactoside ; 40/xg/mL)^ IPTG(isopropyl-i3 -D-thiogalactopyranoside ; 100 /z 
M) ^-^tPL-Broth*^*&±fe(l. 0%^^^ h h y ^° h V. 0. 5%mm=^^^. 0. 5% 
NaCl. l.5%*^)^fflv^T. ff^Kfe^ $ tty-c:;>v:ai0 ^^ItR bfc. r9b-C5>gtb 
fc?f^Wtem::'^J^0<^=' --^T^t°->y ^(50Ai g/mL) ^-^tpL-Broth^^m^tfe 
h b y T'b V. 0.5%^S::3i:3f.;;^, 0. 5%NaCl) T^it* LfCo mMl^tzm 
M^^i^RBM(Dmi^*^hZ^'7 :^ ^ h(QIAfilter Plasmid Midi 

Kit,QIAGEN1±)^fflV^T:7°7;^ ^ KDNACO^T-St^tM^tf V\ — ^i<^DNA^>T-Al ^ 

(3) a - ^ V iJ'^ ^ tbfcDNAKff >ft-Al (Di^SIE^U (^^^ff 
mm (2) bttfciDNAif jT--Al(^m5ifi^U^DNAi^SiB^lJft?tffl^fi (PE 
Biosystems 377XL)^ffiV^, ^5^^ i?— S: i?— • 1^-f'^?/^• v/— ^ :3i>;x.jiX' 

^^t^l^fcm^m-^ 1 <D^^Sl775~:^S2302#RBJo n Vi/$ix:^cgifE<D 
528bp(^DNAia^y<7?IM^SJ-{:iHUlE<^PCRSJ^;;<^B$t-'fell Vfz2mm<Dyy^^~{Zli^ 
^Si-5DNAgB?iJdSBtti $nfc(^T\ SfFB5<^PCR^J^:T«DNA»lr>T--Ald5 ;i (D2a«<^ 
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y'y^-^— (5Dm-3F*5 i t/5Dm-3R) KiiK) #M6^t-±i'l'l ^ ix/c ttmht^tfl^ 

(4) mm)i-M(ommm^<Dfm 

mh(OW7^^W.W^^-&-^t\.tz<DX'^ ;^PCRfe(^flax^i4#. p. 591- 
593, 1995<^)tCj;oT. a-r^^^'^K-(D±»ft, Tm$.K}Xifi^mmm^<Dm. 
Sia?y^ii*i. ^u~:^:yif^ IS^iJ^WUfCo" i-''<e:b*>. A-1544t*^fe#: 
DNA((1)#BSJ ^HM^J?^(50mM Tris-HCl, pH7. 5, lOmM MgClj, 10inMv>5=-;^^ l^'Y b — 
ymOOmM NaCl)q^^C*5V^-C$lJPS^^PstI<^SalIT^t^^'i^f^ibbfCo %h^tz^ 
%mmm^mmkm]^^mh Ligation Kit ver.2(^?Sit^±)^^^/^TiE,^>l:^'(k 

6PIN-2R (SB^iJ#-^7) )^^ti-L{^^LfCo 

^(Z32@(D7°7^ (6PIN-2Fjo J;l>'6PIN-2R) t mf^o^ i Bit^-fk^-tirfc 
A-1544^^#,#:DNA^7" h i LTffll/^TPCRSJ^^^^TofCo PCR^J^^fl. 

Takara LA TaqC^Mitth) i:PCR±iitg^m(Biometra%fc T Gradient) ^fflV^, ^-tt 
^gS'C. 20|^T^1, y ^^^^:#:^^68'C. 55^^B^^T 5 2^Pg(D^;^?^35|l]^ "9 

^ CDyl^^. ,1i1)3. 5kbp(D;'^# $ (DDNA^T^t (DNAiT>T--Bl) i /l!^2. 8kbp(75;k:# $ (DDNA 
ilT>T-(DNA£^fr>T--Cl)/65iiit)Sbfc;6^ rixbfi. TRg^^bStt^^-TS iJ' «^ =« 
- Ki--5DNA*5j;t;«^<^±»it<bT»SE^*lK^-atfDNAiB^iJ^W-r5DNAT'fc^^tfet^ 

:i (0?CYi.m^^^JtMii^ ^DNASffJt-Bl*? i tJ«DNA8fr>i--Cl ^SUPREC PCR (^?Sittt) 
t::J;oT[E]HXU/co <$)v{^#^ixfcDNAlfr>t-Bijo Jii^'DNAiffjt-cit^ov^T. i^SSB 
?iJ^^t>f-r5lcS-5fi(7)#DNAifr>lt^#Sfci6tC, tufB(2) ^ ;^ 5 K-< 

pT7Blue T (Novagentt) , DNA Ligation kit ver. 2 (M5gl±) , :^J3iM 
JM109^*3J;T/:7"7;^ ^ Kfti^^^/ h(QIAfilter Plasmid Midi Kit, QIAGENl±) ^ 
ffiV^T, — ^*(D#DNAiT>T-^#fCo 
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(5) DNAif>»t-Bl im^. 5kbp(Di^-f X) *d J; I/DNAKItK-CI (^^2. Skbpt^i^-f X) (D 
mW. iPE Biosysteras 377XL)^ffiV^. ^ — ^ ^^ — -^ — ■ ^ • 

r(7)3793bp'^'0:^— :7"> • y— >'i5^~ • :7 A(ORF)^^mbfcir^^. 2 
@^<Di? K$^^TV^5^ ^^i^fiJP^bfCo ^fLh<D^ m.(OT 

^ /Stia^lJ^BLAST search{CTlt^U:t;i^m. @E^lJ#-i- 1 CD±gSl322~:^^2548 
\Z=f- D AP450ii^V^^Bm4^^i-5409f|il(7)T 5 7 St/i^ b S i?' 
=1— K-t-'50RF(Jil.T. psmA^VN5)^^^#<^bfCo ^UTpsmAfi. h 5 -fe 

;^ • -fe: y :>t7 7 —A3 (2) <^)f^ h ^ n AP450 (CYP105D5) $ ttS T 5: / ^MB^U ^ 

h ^^Zf h • y t"i5''>';=^(7)^ b iJ' o J>>P450(CYP105D4) ^*i^$iT.ST 5 7 

^@^^y^c:ft'bf^v^tgpt4^wu(tgptt72. 6%). ^h\^^ hx^-^v^-^:^ ■ i/y 

-fer>>?.(7)^hi:7a AP450soy (SoyC) {c: J;b^^f^ V ^ti [^t^ ^ ^ b fc (^S lUt^ 

69. 4%) c i;0^bpsmAfi5^ b n J^P450i$'-f 7°<DzK^'fk^*^='— Ki-^ 

*fcpsmAc^i-CT^^(ga^'J#-§- 1 <?):^*2564~igS2761) KmF-4S^ 4 y'oyy 

uy h • -fe y ;(7 7— A3(2)(D5^ hi^ C3i:KP450(CYP105D5) irti^^i^ST 5: 

tt^Wb(83. 3%). $b{^;^ • ^ :^<Dy u h'^i^l^ 

soy(soyB)^;l'bJ;b^6^^^V^tB[5]'^4^WLfc(tg|s]tt57. 6%)o ^(Dtz^. psmB^m 

MMm2 : psraA*5it/psmB^tjOjf^Wte^#:<^^^^ 

(1) A-1544ttS*(Z)psmA*3<3:t>*psmBOM;^^-a^i-5DNA8ff>i-0|i^ 



38 



(D2a(^:7°7^^— (DM-NdeF*5im)M-SpeR) ^I^Jfe^i) 1 (l) I:i#/::A-I544t5^^#,f2^ 
DNA^7"^^y°l/— h ^ bTffiV^TPCRS^S^^To/;lo PCR^^^fi. Takara LA 
Taq(^Sittt) iPCRiiiliii^a(Bioraetra|± T Gradient) ^.^V^, ^t^^98°C. 20 

psmA*5j;t)«psmB^'^tl'^l. 5kbp(^;'<:t ^ODNASff>H-(lJJ!.T. DNA^^t"- 
DliVN5);6S±iiti§$nfCo r(DPCRiii|>sS;^;^i^75='^DNAlifK"-Dl^SUPREC PCR(^yi 

(2) ^''■y^^ KpTC-DM(0^#^ 

pT7NS-CainAB(W003/087381#BgJ ^H^®?^(50mM Tris-HCl, pH7. 5, lOmM 
MgCl2, 10mMv^^;rP?. W h— yV, lOOmM NaCl) tfT'^OPS^^Ndel SpelJd i 'O m'ft 
UT7°^^5 Km^k#)^#/Cc l^atCtijII(l)^i#fcDNAilT>t-Dl^^iJPI^^NdeI 
^Spel-Ctmkb. #btL/cDNAl$lT>T--DlC0ri-fb2|^^7°^;^ 5 Kf^^b^i:^. DNA 
Ligation Kit ver. 2 (^^git) ^fflV^TiiS*^U/Co rixtdioT. psmA*5 J: t/psmB 

(3) ^m^?f^Ktem^BL21 (DE3) /pTC-DM(DfiM 

HUli(2)-efi$^Ufc7°^;:^ ^ KpTC-DM^fflV^X. :^li0BL21 (DE3) =< t°7" h 
■fe (Novagentt) ^^M^^ l^fCo - :7°^>^5 KpTC-DMT'?f^ Wfe^ $ 

/c:>c5iMBL21 (DE3)/pTC-DM^^#}^Co 

m^m3 : psmAia^upsmB^-h-z>izmmMM^^m^x^Tt&^X'm^in^ 

ME-265(DME-282-^(D'^^ 
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o 




ME-282 



(1) 'mmm.w-Ri^-mcDmm 

■mmm 2 o) x-mf^mw^^:^^MBL2i (des) /pic-m^:s^ x u 

BL21 (DE3)/pT7NS-CamABt5fe<^<^?^a«i^T ^ fi^ ]) >50m g/niL^-^tpL-Brothi$«fe 
(1. 0%-'<:5' h l-i'T'bV, 0.5%M-&^^^. 0. 5%NaCl) SmLCDAo /cl5mL^CD^ 

0. 5%NaCl) 50raL(D /c250raL^(DH:^ 7 =J ]^32°CX3mmM t 0 

X^fzM.^ lOOmM IPTG(isopropyl-j3-D-thiogalactopyranoside) ^50m SOmg/mL 

t$*?^^3*'i:^^^(5000rpm. IO^Fb^) «f*:^*is6/Co rtt^lOOmM U ^-^^^ 
?K(pH6. 1)1. 75mLtC^V®b. :i;jT.{^80%^^~ y -fe n — y^:^250/i L. Smg/mL ME-265^ 

?g200/zL^T-fe h !J /UraL-Cttai HPLCT'ME-265*3<};t/ME-282i^?|iJ^U 
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^^^M : Shimadzu HPLC lOAvp 

1o=7J^ : CAPCELL PAK C18 SG120( <i) 4. 6mmX250nim) 

^iJj+a : 45% T-fe h - b y /K0~155^) 
60% T-b: h y>'Kl5~305^) 
45% T-fe h - h iJyl-(30~45^) 
: lmL/5> 

t^ai : UV240nin 

^ >'v?3i^'>H : IOmL 

: 40°C 
^mmi\ : 45^ 
-f^^^Btr^l : ME-265 24. 8:9- 
ME-282 12. 75}- 

«3 



mg/L 


BL21 (DE3)/pT7NS-CamAB 


BL21 (DE3)/pTC-DM 


ME-265 


143 


0 


ME-282 


0 


130 



(2) j^m.^mw^itMi)^h(om-2S2<DWi^ 

/Co nh^f^n^-^Wm-^ hi/^^-Y — (MERCK Sillcagel 60 F254 0. 25nim 
Mr?a?^ ; --=¥->^> : i^^ai^/V=l : 2)JCJ; l9 5»Mb, ME-282 ^0.2mg#fCo 
'H-NMR;^-<^ hyVCCDjOD, 500MHz) : 5 ppm(^:9'. ^MS, ^t'&^^KHz)) : 
0. 87 (3H, d, J=7. OHz) , 0. 90 (3H, d, J=7. GHz) , 0. 94 (3H, t, J-7. 3Hz) . 

0. 97 (3H, d, J=6. 6Hz) , 1. 21-1. 26(1H, m), 1. 29-1. 37 (3H, m) , 1. 34(3H, s). 1.44- 

1. 52(2H,ni), 1.60-1.64(1H, m), 1. 65(1H. dd. J=6. 2, 13. 9Hz), 

1. 77(3H, d, J=l. IHz), 1.86(1H, dd, J=5.4, 13.9Hz), 1. 89-1. 94(1H, m), 

2. 00(3H, s). 2.43(1H, dd, J=5. 5, 13.9Hz). 2. 50-2. 60 (IH, m) , 
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2. 56 (IH. dd, J=3. 3, 13. 9Hz) , 2. 66 (IH, dd, J=2. 2. 7. 7Hz) , 

2. 89 (IH. dt, J=2. 2. 6. 2Hz) , 3. 52 (IH, dt, J=4. 8, 8. 4Hz) , 3. 75-3. 80 (IH, m) . 

4. 90 (IH, overlapped with DjO) , 5. 01 (IH, d, J=10. 6Hz) , 

5. 42 (IH, dd, J=9. 2, 15. GHz) , 6. 13 (IH, d, J=10. 6Hz) , 6. 52 (IH, dd, J=ll. 0, 15. OHz) o 
r (D's^M:. =1 ^ h C3 — /V-efc -5 ::'v^0BL21 (DE3) /pT7NS-CaraAB^-e(iME-282 1 

y^htl^ l-i"^htLfli)^^fc(Di:LMVX ^ psmAjoiD^psmB^-^tf 

BL21 (DE3) /pTC-DimX-n. ME-265^ }5 t ^ bTME-282 1 ^ ^ttS ^ 

i^lll07B(75-^i^ K^'fb-^i^lll07D--O^i^ 

(1) mw^i^RitMcomm 

mm 2 (3) ■VnfcmM^R^±mmBL2l ms) /plC-mW. *5 J; t/BL21 (DES) /pT7NS- 
CamABW(DWMUM^T:yii°i^V :/50m g/mL^-g-t?L-Broth±§±lll(l. 0%/"^^ h hV 
7° h 0. 5%m-&:^^:^. 0. 5%NaCl)3mLOAofcl5mL^©^@ll=tc:ttMU30^ 
-C20B§Pb^M t 0 tt* UfCo (DmM^^W.<O500 AX T t° y >50 /X g/mh^^ 
tfL-Brothi*tfe(1.0%^^i^ h b U ^ h >'^ 0. 5%^«:^^x?>, 0. 5%NaCl)50mL(^A 
o/c250mL^COH:^7^^='tCfit^b28°C-T?5B#PBlJg,J: ^i^^bfc^. lOOmM 
IPTG(isopropyl- j3 -D-thiogalactopyranoside) ^50m 80mg/niL 5-7 5:/ l^Zf 

V i^m^souum^mmv. 25''cx'2ommmt ommvtio m^htitc^mm^m 

'L^^^(5000rpm. IO^^Fb^) MW^Mi^fCo ^iX^lOOtMV l^mmmH^ 

(pH6. 1)1. 75mLlC^'^b. C ttt-80% y u — 71^^250^ U 40mg/mL 11107B<lr 

souvmmvfco ^ ^ vxm^thf:im^R}t^m^28°c. 2mmKJt^^^fz, ^jt^ 

m200uh^T± h — b y ^UmL-Cayti tiPLCX^^tJ^^ K^<b-^!^11107B*5 
J;mil07D(Dft^2B!l^UfCo ^<Dm^^^^^m4iZ.^-to ^ti. HPLC(Dl¥bV>^ 

^T-^ff^g : Shimadzu HPLC lOAvp 
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•^yJ^ : CAPCELL PAK C18 SG120( 0 4. 6mmX 250mm) 

^ib^B : 35% T-br yvCO-lO^^) 

35%~65% T-t h= M;y^(l0~12^) 
65% T-fe h::^ h y/V(l2~155» 
35% r-fe h - h yyl-(l5~2053-) 

m."^ : ImL/^ 

;|^a3 : UV240nm 

;(7^ Ara^ : 40°c 

^W^f^ : 11107B 14. 35> 
11107D 7. 95^- 

*4 



mg/L 


BL21 (DE3)/pT7NS-CatnAB 


BL21 (DE3)/pTC-DM 


11107B 


636 


619 


11107D 


0 


71 



(2) mW^UWR}t>m^^h(0-^i!7 K3^'fb'&#Jlll07D(^^# 

^hti^tzmm^nmi^ ^-^ vi^^-^^ — m^cY. siucagei eo F254 0.25mm 
mmm ; mm^^^^) \^^'o nmi^. iiio7Dt:o. wtfco 

'W-mRy^^-i^ h/VCCDsOD, 500MHz) : 6 ppm(|l:9-, ^-g-^^jCHz) ) : 

0. 87 (3H, d, J=7. OHz) , 0. 88 (3H, d, J=7. OHz) , 0. 93 (3H, t, J-7. OHz), 1. 18(3H, s), 

1. 18-1.69(8H.m), 1. 33(3H, s), 1. 77 (3H, d. J=l. IHz) , 1. 82-1. 90(lH, ra) , 
2.05(3H, s), 2. 49-2. 60(3H,m), 2. 66 (IH, dd. J=2. 2, 8. 2Hz) , 

2. 89 (IH. dt, J=2. 4, 5. 7Hz) , 3. 52 (IH, dt, J=4. 8, 8. 3Hz) , 3. 73-3. 82 (IH, m) , 
5. 04 (IH, d, J=9. 8Hz) , 5. 05 (IH, d. J=10. 6Hz) , 5. 56 (IH, dd, J=9. 8, 15. 2Hz) , 
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* • • - 

ft - 



5. 70 (IH, dd, J=9. 8, 15. 2Hz) . 5. 86 (IH, d, J=15. 2Hz) , 6. 3 (IH, d, J=10. SHz) , 

6. 52 (IH, dd. J=10. 8, 15. 2Hz)„ 

C (D'^^. =1 V h n — yV-eSi>'6:^vJ»®BL21 (DE3)/pT7NS-CamAB^T*(*-^ d 7 

K^-fb-^^lllOTDi^^nSt"— i>fi#bn7'^/?)^ofc:(^{^>:^LT. psmA^Sj;!/ 
psmB^'atpBL21(DE3)/pTC-DM^T'}i. ^ a ^ ^ ]^'7^it^mniOW t ^ ^bh.^ 
— li^Timhi^fCo ^(D^tX^s psmA*5j;t>psmB;6W^ o ^-Y K^-fk-B-i^lllOTB 

b 1 1 lOTD-^cD^^t^M-^ Ur V ^ 5 ^ t LT V ^ 

5 : A-1544-fe:yV7 ^ d — :^ >'i5^'^-e<D^^^i^ 

(1 ) A- 1 544^ S ^ (7)psmA*3 i t)^psmB(D [^:*- ^^^fri" 2) DNAifr>i- (DPM (ir /V "7 

Bglllif-r h^M*PU:^c7"7'l'-^-DM-BglF (iB^lJ»-^l 0) :feJ;t/5' t^S^}^ 
Bgllli^-I' h^MAPUfc^^^-^— DM-BglR mym^l 1) ^m+U-^^b^Co 

JJJ^tC, rcD2M(D:/^-f'-^— (DM-BglF*3j:t/DM-BglR) tUSfefJ'iJ 1 (l)-C#fcA- 
1544»^fei*:DNA^x:/7'l/— h t LXfflV^TPCRSJ^?^^to/Co PCR^^&fi. 
Takara LA Taq(^?@ittt) iPCR±ii[iSi^g(Biometratt T Gradient) ^ffiV^, 

20#Fp^. T^— y :/^^63*C. 30#Fb^. #*^68^, 4^mnv3^^<D 
Sf&^30ll]^i9igbycio 

^<^^;^^ psmA*5j:I>psmB^^tf,l!t)3. BkbpcD^lvrt ^(DDNAl^lrit (aT^ DNA|!|fr>t- 
El^V^5)/J>'^iilt'i$tL/c„ r(DPCR±iil>i^/^?IK^. T:ff'u-:^^'y\ymn^W^:^^li^ 
T^® Lfdo _hf5<^*^3. 5kbp(^::>c# $ODNAB>r>i--El^T;«'D-;^>ry^;6^^^«9 as 
LT. SUPREC 01(^?@ittt){-J;oT|Hll|XUfCo 

(2) KpIJDMG(D«|| 

pIJ702^H^®^^(50mM Tris-HCl, pH7. 5, lOmM MgClj, lOmMv^^^^X Ix-T h — 
yw, lOOraM NaCl) <f -C^iJPI^^BgllKC J; <9 mit LT^^ 5 Kr^^^b^^^^/Co 1^ 

mitmt-yy^^ Vmimt^. DNA Ligation Kit ver. 2(^rgit) ^ffiV^T5g^^ 
L/Co rtLtCioT, psmA*3j;U^psniBOM;^^l^^|5t-'a^i-5DNAgfr>T--Eli. :7° 
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pi jDMG t s ) tmm ^ nfcc 

(3) -fe/l-^^ o— ::^>'^''ttA-1544/pIJDMG^(75iSM 
tijrl(2)T'P$^Ufc>^7;^ 5 KpIJDMG^fflV^. A-1544»^. Genetic 
Manipulation of Streptomyces: A Laboratory Manual. John Innes 
Foundation. Norwich. 1985fCtE4fe^tL/c::^?felCtiev^ff^Kfei^UfCo ZL 0 . 7° 
7 x<> 5: KpIJDMGT'ff^Wtelfe ^ 544/pI JDMG^ ^^#fCo 

HJg^^iie : -feyv^'i? Vi/ttld is 111078^^ b 11 107D-^O^m 

I^SS^y 5 (3) -e#/ciff^®tei^^$:A-1544/pIJDMG^. A-1544/pIJ702tt. iojzt/^ 
(DA-1544t5fe(D;i*JgaS^, 9^:^;=^ h 1^7° h >25 /z g/mL^-atfSMNi#±fe(;^ fm — 
X2%. i5'Vl-='^;^2%. h2%, ^e:3idrx«.0. 5%. NaCl 0.25%. 

CaC03 0. 32% pH7. 4) 50mLC^ Ao fc250mL^OH:^ -7^:^=1 JC^0 b28'C-e48B#PBl 

9i^*Ufci -fEU, A-1544^{^fi^:^;^ h ^':7°h:/^*P;t/^V^)o 

^#bnfcae*§*ri^(DO. 5mL^^::d->?- b 1/7° h V25 m g/mL^-a tpSMN*S-±ffi50mL<^A 
o fc250mL^c7)H:^ "7 ^ ^ =f (C^itK b28°C-e72B#PB^Ji i 9 b/c (iS. L. A-1544 
^{dti^^:^;^ ^l/7"^^^;!)B;tJ'^V^)o #btl.fci**?K2mL^^^£b. ^Itbt-lMy 
:^^M^^^(pH6. 5)^100mU 40mg/mL 111078^50 m L^;(JP U:^Co ^ 5 UT^bH 
fc^mit4l?K^28'C, 12NFrfl^/^^^ii:fCo S^£;?^200/z L^T-fe h::^ h y /WmLT? 

jiatiL. HPLc-eiiio7B*5j;t/iiio7D»^^gy^L/co S'j^ism^^ 5 f;i^-ro -^fc^ 

5>*ffi^S : Shimadzu HPLC lOAvp 
il^J>. : CAPCELL PAK C18 SG12O(0 4. 6mmX250nun) 
: 35% T-t V=.Y^) /KO-IO:^) 
35%~65% T-fe h::^ h y yl- (10—1253-) 
65% T-fe h — h y yKl2~155» 
35% T-tr h y 15—2055-) 
: lmL/5> 
: UV240nm 



tl 7 : 40''C 

^^tffBtra : 20^ 
^^^tB^rel : 11107B 14. 3:9' 
11107D 7. 95> 

*5 



mg/L 


A-15444* 


A-1544/plJ702l* 


A-1544/plJDMG^* 


11107B 


496 


651 


14 


11107D 


196 


0 


535 



psmA*3 J; l/psmB ^-^tP 7" 7 >^ 5 K;6^?l^Ktei^$iXfcA-1544/pIJDMG 
t*f±. 7C<75A-1544t*fCj;b-<. 12^FB^(75^f£;:-e,m 7fg^<^^^^tt^:^ blTCo 
rtfi. psmA*3j;t/psmBO-fe:yl^7i57 D— ^ C3 7 K^-fb'8'i^lll07B 

;6^blll07D--c7?^i^{CMi^-tr# i ^^P^bTV^S, 

HJife^!) 7 : h 1^7° f 5 -feP^ • t°—Mer-l 1107^5^ (PERM BP-7812) SJltil 

(1) ;^ h 1^:7' b 5 -fe-;^ - f— Mer-11107t5^^fei$:<DDNAOfiM 
iZ/Urn— ;:^lo/o, ^^^^^^0. 4%. ^•S:J^=ar;^l%d^b'^? ^t*±feJ-Mer-11107^ 

^^^b. 28°C. 3BPBlt&*L^c„ #bn.fci*«^^^3000rpm. lO^^PB^it'D UT E 
<^^*J6/Co ^(DmWfi^h^looA & Cell Culture kit (QIAGENtt) ^^V^T^fei*: 

(2) ^i^D^^ Km'ft:'^i^lll07(^16^jL7Km'fh:?Si4^^i-5i5':^/-?:i^K^=^ — 

Ki-5DNA(D|FB5>fi^iB^y(^i5' n— 

^ • -fe A3(2)CD^ o AP450(CYP105D5) ^§t^$iX 

J;t;?5D-lR (iB?iJ#-^l 2) )^^f+Mt^Uyt„ 

3 K:/<75S^r?r%ltbTSf£;ti^i«a?)5fci6(c:. ^l'^m^s(=c+G). Y(=c+ 
T) ^^ffl Lfco 
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ISkiC^ i(02S(^7°7-r-^— (5Dm-3Fj6j;U«5D-lR) ^rtulI(l)T#/cMer-11107t* 
m^WDM^y'^yu— h t VXm\'^XPCRRJt^^n-:>tio PCRRftn. Takara LA 
Taq(^M3t1±) iPCRigi|>S^g(Biometratt T Gradient) ^lrffiV>. ^tt^QS'C. 20 

SUPREC PCR (^rl5tl±) Jc: i o T |s]i|X U^ho 

m^n hritzmAm}i-A2(D^m§in ^m¥ri- s s s i(DDNAiiiT>T--A2 ^# 5 /c 

:7°7^$ K-^i57 ^— pT7Blue T (Novagentt) f-DNA Ligation kit ver. 2(^ 
Sit^±)^ffiV^TDNAK^f>^--A2^^S^U. ;'^fli®JMlO9^^?f0Ktei^LfCo ^CD^, 
T > f y (50 Ai g/mL) . X-gal (5-brotno-4-chloro-3-indolyl- j3 -D- 
galactoside ; 40Aig/mL)^ IPTG(isopropyl- jS -D-thiogalactopyranoside ; 100 ju 

M)^^tsL-Brothm'^tBM(1.0%y<^ h hVyh>. 0. 5%^«:3i;3e^;^, 0.5% 

NaCK l.5%*^)^fflv^T. mm^^^^tcjzmm^m^i.fz. ^t>'Lx^mi. 

timW:UWii^mm<D=^u::^—^Tl^\^°i^V >-(50Mg/raL)^'at?L-Broth^K^2^^^ 
{1%^<^ V hV^h:^^ 0.5%m-&^^:^. 0. 5%NaCl) T'i^^ UfCo mMl^tcm 
W^^:kmM(Omi^^''h-y^^^ V^M^y h(QIAfilter Plasmid Midi 

Kit,QIAGEN^t)^>ffiV^T7°7;^ ^ KDNA(^5J■BtffiM^^TV^, — ^»(DDNAlSr>i--A2^ 

(3) n > $ ixfzDMm)ir-A2(D^mw.^mmm 

mm (2) b tLfcDNAKff>i--A2(75^»gB^y ^DNAigSiB^U^ffi^i^S (PE 
Biosystems 377XL)^fflV\ ^T-T ^ — 5: iJ'— • i^yl' • ^ ^^i:/;^^-^ 

M^i^tzo ^m^mM^(DmM:. pcRR!t^xm^&^titzdmm)i-A2i-im^^mx 

d^i/<fofc(gE^lJ#-f-2(D^S837~:^gll61#B§)o ^ a— rz>^/$i^/cH^JlE(^) 
325bp<DDNAgB^lJOMCt-fiHfifS<DPCRSl^?(DB#{C^ffi Ufci2ffi|g(D7'7^ — {->^ 
•5DNAiB^iJ;6S^ai ^ tLfc(DT% BUfE<^PCR^JfST*fiDNA^>lt-A2;6S r <D2mm<D 
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y'y^ (5Dm-3Fj6 J; I/5D-1R) J; "9 #^6^{C±ii|ii $ tL/c ^htmht^hfH^ 

(4) Dmm}T--A2<DmyU^^(DM^ 
-5DNAO§|5^6^ifl^iJ;6S^^$tLfc(D-C-i' ;^PCR»£(lffliax^l4#. p. 591- 

593, i995¥)j-j:oT, ^ ti—:^>^'m)nr(D±m.s Tm.mi^jj^i>^^mmM^(om. 

SgH^iJ^lii|>S. i?D-:^>'>/. iE^lJ^^ffUfCo i-fiioib. Mer-11107t*S^^i*: 
DNA((1)#RB)^, KM^?^(50mM Tris-HCl, pH8. 5, lOmM MgClj, lInMv?^;?^;=^ U-Y h 
— /I/, lOOmM KCDcp-C-^iJPSi^^BamHI-e. H^'tfjV-^ (50mM Tris-HCl, pH7. 5, lOmM 
MgCl2, ImMv^^^;^:^ U4 h— /V, lOOmM NaCl) 't'T'^lJ|JS^^SalI-C^tL-?"tLyi'fb bfCo 
#bttfc#^iJPI^^^WDNAP^>T-^DNA Ligation Kit ver. 2(^?i5tl±) ^ffiV^T 

^th,^. Dmm)i-A2(Dmmm^u^h. y=7-f-^—(7pm-2F (@a^ij#-§- 1 3 ) *3j; 

0'6PIN-2R (ia^iJ#-^7) ) ^f^l+U^^^KUfCo 

Mer-11107^^fe^*:DNA^7">':/l^— h t LTfflV>TPCRS^£?^tf o/Co PCR^j;^;}^, 
Takara LA Taq(^Mittt) irPCRiii|ii^§(Biometra1± T Gradient) <lrffiVN. 

^98t:. 2o^^?rp^> T=-'-]):y^tW^^mx:^ b^m'a^2m^(ORj^'.25^m^T& 

SkbpO;'^^ $c7?DNAltf>T-(DNAifjt-B2) tJjstJl. 4kbpc7)^^ ^ (DDNA 

^(DPCRii't'i^;^^^^^^bDNAl*fT>t-B2*5j;l/DNAl^;t-C2^SUPREC PCR (^?g3t%l:) 

3?U^^^ff-t--5t-J£S*<^#DNAifr>H-^#-5fcfetc. BulE(2) l^^lciiT"^:^ ^ K-< 

i?— pT7Blue T (Novagenlt) , DNA Ligation kit ver. 2 (^^gittt) , 
JMl09t*joJ;t)«7"7;^5: KM$!^=3^iy b(QIAfilter Plasmid Midi Kit, QIAGENtt) ^ 
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(5) DNA»f Jt-B2 C^i^l. SkbptOi^-^ X) *5 J: tJ«DNAKiT>t-C2 mi. 4kbp^D1^-l' X) O 

mm (4) -e# ^5 tLfcDNA»T>T--B2*3 i tJ«DNAttfr>t-C2(D:^SiB^iJ ^DNAt^SSB^U^^ff 
^g(PE Biosystems 377XL)^ffiV^, i?' — 5: — — • f-H' yl- • v'— :3i 

Vx^ife-e^t!f bfco ^(^J: 5^c:^SiB?'J<^^?^ff^^fv^, dna»it>t--B2*5 J; un)NA^|fr 
Jt-C2iB^iJ;0^ b . iB^iJ#-^ 2 izfjk $ nfc2329bp<75:^SBB?U<^tt#^#fc„ 

^<7)2329bptt'<^;^— 7":/ • y — X >'i>' • 7 l^— A (ORF) Ufc ^ ^ 2 

S: ygtia^lJ^ BLAST searched Xl^^L/cJiS;^. ifi^ij#-^ 2 (75^^420~:^Sl604 
fC^ ^i:^P450^ffiV^^i[^^4^:ti-^395fla(DT ^ y ^ 
=«— K-r?>ORF(:^T> bpmAi:V>5)d5#ffibfCo ^LTbpraAfi. A-1544tt;{»^ 
StL/cpstnA(7>T ^ y ®fiB^Ut-*1j;SV^tBlIltt^^U(+il^'te67.4%). ^ btc;?^ h 
• ^"y-fe^>;^(D5^ ^^^DAP450soy(SoyC)^C'bJ;^:tS^^i^V^5rB|HI'|*^ 
W b^c (^S 1^-1*64. 8%) o :i<75^ .t/5^?3bpmA;dS9^ h ^ d AP450i?'l' 7°(D7X^'fbi^^ 

t. tchpmkCDi- CTiJfc (iB^IJ#-^ 2 (Di^Sl643~:^Sl834) (;:«3Fe-4Si5' ^ >^c^7 
311/ K=3^->^^^;li^V^;fi|^H4^^i-5^ WN'iJ'^ilr^i— K■t-50RF(J^JLT^ bpmBiV^ 

bpmB;6S:3— Ki-2)i? V/N°i^Ktt64i@(DT ^ y^/i^b^cf . A- 
1544^75^ bm^bfcpsmBCDT ^ 7 ^IB^OtC* K V^t@l^t4^* b (tBI^t^Sl. 0%) . 
$ bf-^ h 1^7° h $:-fe;=?. • -fe y ;>{7 7— A3(2)(75^ d AP450(CYP105D5) 

i:b^6*)ffiV^tilRltt^^U/c(76.2%)o ^(Dfcib. bpmB^±®^^5^^tiV^. bpmAt 

8 : bpmAio X U«bpmB^ 'b ^'B'X.^^W<D\'^1^ 
(1) Mer-11107^S5l5<^bpinAjoiIJ«bpmB(^M;^^^*i--5DNA«fr>T'CO|iM 
^J£0y7^CjoV^TM^'f UfcgB5?iJ#-i-2(Om»iB^?iJ^##{cLT. 5' 7^^}^: 
Ndelih-f h^mDbfc7"7^-^-07-NdeF (iB^iJ#-f- 1 4) *3j;t/5' ^i^dSpel 
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^ 02M<^)^7 -7 — (07-NdeF*3 J: t/07-SpeR) i HJgFlJ 7 (1) -r#/cMer-l 1 107t* 
m'&WDm^Tl^yu— h t \^Xm\'^XPCRR^^^n^fCo PCRSi^?«^ lakara LA 
Taq(S?iit*t) ^PCRiiit'Si^aCBiometratt T Gradient) ^fflV^, ^14^98^:. 20 

r <7)5gm. bpmA*3 J; I/bpmB^-a 5kbp(7);^c # $ <DDNA||friT- (iiAT. DNA^^jt- 

D2 V > 5 ) ^ ttfCo ^ (DPCRi^m^lt^^^^ hmAWi)i-D2 ^SUPREC PGR (^?@ 

(2) FpTC-D07(Dl^|g 

pT7NS-CamAB(W003/087381#BS.) ^H^tfn-K(50mM Tris-HCl, pH7. 5, lOmM 
MgCla, linMi^^;^-;^ 1/^ h— /KlOOmM NaCl) 4'T*^lJ|5g^^NdeI ^Spel}^ i 19 t^-fb b 
TT'^;^^ Krmb#)^#fc:„ l^«(cS{l3l(l)-e#fcDNA^>t--D2^$lJ|SS^*NdeIt 

Spei-ri^-fkb. ^#^nfcDNAS(rJt-D2<D^'mb«^^:7'^;=^ 5 K?mk«^<!:^. DNA 

Ligation Kit ver. 2 (Mlig) ^.fflV^T3^S|g UfCo :i J: o T. bpmA*5 J: l/bpmB 
(7DM^^I^lH5t--a^i-'5DNAlifT>t-D2^. :7°^:^5 KpT7NS-CamAB i ^ t^fc 

m5kbp<751^'1'X^D7°^;^5: K(7°^x^$ KpTC-D07ir^^-rS);6^«ll$ixfCo 

(3) MBmMnmm^BL2 1 (DE3) /pTC-D07 <^p^ 

miJS (2) Xn^m LfcT"^ $ KpTC-D07^ffi V^T. iKmmBL21 (DE3) =i V t°-r 
hir/KNovagen%i:)^ffm^mUfCo ^ 5 UX, ^ KpTC-D07T?ff^Kte^^ 

t^;^c:;'vli@BL21 (DE3)/pTC-D07;^^^#/c. 

^JS^yg : bpmA*5it;«bpinB ^^h^i^mMMWm^m^ X i^ a ^ ^ K5^^b 
-a-i^l 1 107B<D1 1 107D^<^)^^ 

8 (3) XmcWm^^i^mmBL21 (DES) /pTC-D07**3 i XJ^ 
BL21 (DES) /pT7NS-CamAB^(75ii*,1t*@-S:^ T > k°^> V >-50 p. g/mL^-a tfL-Brothtf ife 
h h y7°h^> 0. 5%^S:3^=^^, 0. 5%NaCl)3mL(DAofcl5mL^(Df^ 

^.mi^w.n\.37x:x2ommmt om^vtco ci<^asi**?^o500ML$rT^^t°iy 

y >50/r g/mL^-^tfL-Brothi&jfed. 0%/<^ h h y 7° h 0. 5%^-S::x:3f.^^ 
0. 5%NaCl) 50mL<^Ao fc250mL^<DH:^ 7 ^ =» {dfiSffi L32*CT-4B#FBlli ^ 9 ift* 
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Lfc^. lOOnJil IPTG(isopropyl-jS-D-thiogalactopyranoside) ^50mL, 80mg/mL 
(pH6. 1) 1. l^\xL\zMM\^. rixtw80%;/ y ir n — /U^250 L, 40mg/mL n 

% fz.\ HPLCt^l¥ U V $r J^^l T ^i-o 
^^fi^M : Shimadzu HPLC lOAvp 

: Develosil ODS UG-3 ( <i) 4. 6mmX250mra 3/zm) 
^IfttB : 45%~55% ^ y — /K0~5^) 
55% p« iJ' / —/I' (5~135)-) 
55%~70% 7< y — yV(l3~17^) 
70% ^ J — y^(l7~2l5» 
45% y y — y^(21~2553') 
: 1. 2mL/^ 
^^tB : UV240nm 

: 40°C 
^j^-^ffB^rsT : 25^ 
^^^r^ : 11107B 12.2^^ 

11107D 4.2^ 

*6 



mg/L 


BL21 (DE3)/pT7NS-CamAB 


BL21 (DE3) /pTC-D07 


11 1078 


162 


156 


11107D 


0. 00 


0. 78 



:i<DBM. => b D— yl^T'fc-5:^J®®BL21 (DE3)/pT7NS-CamABt5^T-(t^i5' p 7 
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A K^-fb-g-i^lllOTDt^t"— ^(i^biXT'^^i^ofctDt^^fj-LT. bpmAjo J;I/bpmB^-a 
tpBL21 (DE3)/pTC-D07tSfeT'{i. K^'fb'&^JlllOTDtDt'— ^^iMtbixfCo 

\ 0 : A- 1560^ (PERM BP-10102) Sjfeitfe^COi^SSB^'Jt^?*:^ 

(1) A-1560^^#,{$:(75DNA<^PM 

^M^f^o ^(DMWt^h'&looA & Cell Culture kit(QlAGENtt) ^^V^T^#,#: 
DNA^PMUfCo 

(2) -^^uy^ V^lhi\:,^m\i\07<o\&^7^mit^\^^^ir^^:^y<-^n^^~ 
Ki-SDNA©|?P5>6^iB^iJcD^ n— 

h h 5:ir;^ • -fe y ;!57 7— A3(2)(^)^ u AP450(CYP105D5) i^ti^^H 
y^ia^U^#%tcUT. ^ • 7°7--r-^— (5Dm-3F (iB^iJ#^4) *5 
J;IJ«5Dm-2R (i£^ij#^l 6) ) <^^f+ U{« b/Ce 

=1 K:^<z5Sb^"^#«bT^j:£::'l4^j^i?)6fci6tc, ^'^i^Ss(=c+G), y(=c+ 
T) ^^ffl Lfco 

^(7)25tt(737°7-l'-^— (5Dm-3F*3j;T>'5Dm-2R) i ml^(l) T^fcA-lSeO^^ 
'fe#:DNA^X^:7°U— h i LTfflV^TPCRSJ;c;:^^TofCo PCR^J^i^f*. Takara LA 
Taq(^?i5tl±) tPCR±t(|il^m(Biometraa T Gradient) ^fflV^. ^t4^98°C. 20 
#Fb^. T:^-y >i5^"^50°C. 2^Fb1. #S^68^. 30#Fb^^T 5 3^P^(D^/^;^35|h1 
i^«9ilLfCo t(DmM. m750hp(D:k^:^(DDmm)ir(&.T. DNAif>lt-A3,^V^5)355 
i^im^nfCo ^(DDNA^>1-A3{i7K^^bS14^^i-S^ Ki-^DNA 
CD— ^^T'fe5"5Xtgtt^Si«V\ PCR^^C?f^T±gi|>Sb/cDNAif>i--A3^. ^j:^^?^;^^^^ 
SUPREC PGR (^ri^^tt) J: o T Ie]i|X b /Co 

yy:^^ i?'— pTTBlue T (Novagentt) (CDNA Ligation kit ver. 2(31 

^iit1±)^fflV^TDNAKlT>^--A3$r^^^b. :kmMjmom (Stratagenett) ^mW^ 
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^VtZo <D^. T > t°i/ ^ (50 M g/mL) . X-gal (5-bromo-4-chloro-3- 
indolyl-iS-D-galactoside ; 40// g/mL) ^ IPTG(isopropyl- /3 -D- 
thiogalactopyranoside ; 100 m M) ^-^tfL-Broth^^itlfed. h h U h 

i^. o.5%mm^^^. 0. 5%NaCK 1. 5%*^) ^fflv>T. MW^^^infzi^mm 

g/mU ^^tpL-Broth?^#:it±lil(l%/^^ h h y 7° h 0. 5%@#«:3iar;^ , o. 5% 

(QIAfilter Plasmid Midi Kit. QIAGENtt) ^fflV>-C7'7 ^ 5: KDNA<^5^^!W$!^^=?f 
V\ — ^4c^DNABIt>i--A3^#/Co 

(3) a— ::^>'i?-'$nfcDNA©T>t-A3(Di^SSB?lJ(7):(l?^)f 

tfj^ (2) x-mhi^timkm)i-A3<ommmn^DM^m^mm^^^m. (pe 

Biosystems 377XL)SrffiV^, • if-Ti^yV- i/— ^^^^^jfeT 

m^\^fz. ^&W.mW^(D'^^. PCR^J^;-r'iiim^ixfcDNAKfr>T-A3fili^^«jT' 

Jii^750bpi:?iiJ^$nfc;6S. ±gSSB?iJ5>^0,=i*;^. Mt-«74lbp-efc^ r ^ ;ei50J b 

741bp(DDNAiE?lJ<^P5iSt-tiBUl5<^PCR^/t>(^B#t-{^ffi Ufc:2^0<^:7°^-1' — tc^ 
5DNA@£^lJ/55^ai ^ tbfc(^T\ tilfBOPCR^J^;T'«DNAKff>H--A3;65 ^ <7)2aiS<^ 
^ (5Dm-3F*3 i tJ«5Dm-2R) J; «9 il#^6*J{^iii|>i ^ tbfc :^ ttmht^tfi:^ 

(4) DNA^>T--A3<^jlliaffiJ|Ec0^fff 

DNA<7)^fB5^6*]@B^iJ;ei5ifc^$nfc<^-C'< W^— ;^PCR&afliiSX#14#. p.591- 
593, 1995<^)f^J:oT, ^ v2-=.:yym)^<D±.m. TWt;iJ£dS5JSi22«0:S 

DNA((1)#BB,)^, K^fti?^(50mM Tris-HCl. pH8. 5, lOmM MgClj. ImMv?^;^;^ h 
— /mOOmM KCDtf-JCl^SV^T^yPI^^BamHIT'. L^W?^(lOmM Tris- 
HCl. pH7. 5. lOmM MgClj, ImMv?^;^^ W h-^u) ^•Jc::fcv>T^JPS^^KpnIT% 
mW.i.bOrM Tris-HCl. pH7. 5, lOmM MgClz, IrM'J^:^:^ W V—J\^, lOOmM NaCl) 
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NT^ijpssimsaii-e^tb^w^^k Lfco nhtifz^mmmmwmdmm)i^mh 

Ligation Kit ver. 2(^?iittt) ^^^nT g BH^^t^b^-frfCo 

fdl^. wm)^-h3(Dm.MMJU^h. ^7-r-^-(5PIN-2F (ia^ij#-^l 7) *5J; 

WIN-2R (iB?iJ#-^7) ) ^l^if bj^^U/-Co 

r (D2m(D^'7'<^— (5PIN-2F*3 i I/6PIN-2R) t tulEcD g fi^^-fb ^ -tir/c 

Takara LA Taq (Mittt) i: PCRt^il'Si^^g (Biometra^± T Gradient) ^tt 
trgsT:, 20|:!?rB^. T— — y i^i/^#*^68'C, 553-rB^^T5>2^|5g(75S/^;35lH]^l9 5S 

^>ir (DNA^jt-CS tmi. 7kbp(D;k:# $ ODNAif^t" (DNABlf>T--D3) t^mm Vtcjb^. m 
SUPREC PCR(^?iit%l:)l^J;oTlE]HXU/Co ^l::#t3tL/cDNAl$lf>T--B3jo j:T>'DNAttfT 

jt-c3*5i^>'DNAW^>H--D3{cov^-r . ^mnm^m^ir^ic:s,^m<Dmmm)i^n 

^fz.}f^\Z., tmm^-Z^^:^^ K-^^^ ^'— pT7Blue T(Novagentt)x DNA 

Ligation kit ver.2(^Mittt). i^mmMl^m^ iiXfZ/ =7 ^ YnW:^ y V 
(QIAfilter Plasmid Midi Kit, QIAGEN%t) ^fflV^T. — ^»CO€-DNAlfr>T-^#fCo 

(5) DNA^jt-B3G^4. BkbpcT^if-rX), DNA^>i-C3(»t)3. Okbpc^if-l' X) jo it/ 
DNA^>T-D3 (^1. Tkbpt^i^-^r X) (^:^Sia^lJ(^^^ff 

mJ^ (4) -r'# ^ i^/cDNA»f >lt-B3, DNAPIff >T--C3 jo J; t>*DNA^>T--D3 ©±t*SB^'J ^DNA 
:^SiB^lJ^*ff l^g (PE Biosystems 377XL)^fflV^. iJ' — 5: iJ?— • i^-Y 

DNABfr>T--C3jo J;m)NAilf>T--D3<Dia^lJ(D'f'75^^. ia^lJ#-§- 3 }C^$tb:^cl860bp(^):^ 

r(73l860bp«f <^;^->^V • y-x^'^'iJ^- 7L^-A(0RF)^^^Ufcir;i^. 2 
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^ y^ia^lJ^BLAST searchl^lT^^bfcTg;^. ga?ij#-^ 3 (D:^Sl72~i^Sl383 

=3— K-t--50RF(JeJlT> tpInAa:V^5);^l^#&bfCo ^UTtpmA«. J^hl^^h^-fe 
■ ±V —A3 (2) h a AP450 (CYP105D5) t $ tt^ T 5: y ^IB^Ut^ 
*^i^V^+im4^*b(+SIDt±77. 4%). A-l5Am^^hmm\^fcpsmh(DT ^ 7 S^IB 
^lJ^Ct>ii5V^^B|Rlt^^=g•b/c(tBlRlt476.6%)o rc^r i;6^btpmA{i5^ hi? C3 AP450 

* fctpmA(D-t-CT»S(iB^lJ#-^ 3 (^:^Sl399~igSl593) fc:tt3Fe-4Si? ^<^7 

1 dAmt^ h U /cpsmBt^ T 5 y ^SE^iJ t^* t> W V ^^S lUti ^ ^ b (+B Pt^8 1 . 0%) , 
^ h l^T'h • -ir y :;{7 7— A3(2)0^ hiJ^ n AP450(CYP105D5) 

|5]t4^^bfc(82. 5%)o ^(Dfz^. tpmBfim^'^E3t^mV^, tpmAi*iC:7K^'(b?r 

Hife^^lll 1 : tpmA*5j;mpinB^t}0?l^Wfe^^*<^f^^ 

(1) A-1560^S 3fe<7?tpinA*3 J: X:^tprs&(On:)5^^^ir^mm)^(DmW: 

Ndeli^-Y h^#^qbfc^^^-^— tpm-NdeF(iB^lJ#-^ 1 8)*3j;t/5' ^^i^tdSpel 
-y-^r h^#^JPLfc7°7^-7— tpm-SpeR(@a^iJ#-^l 9 ) ^^1+ LfCo 
r<^2a(D7'7^-^— (tpm-NdeFjaJ;mpm-SpeR) tUMm 1 0 (1) T'#fciA-1560t* 
^fe^z^DNA^xVT'l/— h a: UTfflV^TPCRS/^i^^tTo^Co PCR^f£:{^. Takara LA 
Taq(^?@5£tt) tPCRlti|>Sigg(Biometra%l: T Gradient) ^ffiV^, ^ti^98'C, 20 

E3 ^ V > 5 ) d^iiiH ^ tbfCe :i OPCRiii|iS^i;&?^^^ bDNAKff >fT--E3 ^SUPREC PGR (^?@ 
5tti:)t^J:oTlHli|XU:^Co 

(2) y'yP^^ KpTC-tpmAB(D«^ 
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pT7NS-CamAB(W003/087381#Bl) ^H^^j^^ (50mM Tris-HCl, pH7. 5, lOmM 
MgCla. ImMv'^^:^;^ U-^f h— >'K lOOmM NaCl) ^>x-$iJpg^mNdeI irSpelJclJ: ^ mit L 

Spel-Cf^'fbb. nhtltcmAm}t-E3(Drmt!mt^'7P^^ himt^t^. DNA 
Ligation Kit ver. 2 (^?Sit)^ffiV^TSilri^SUfCo mti^lioT. tpmAjo i mpmB 
(Dm:fj^\^Ui^^^i-=bDmm)i-E3t. KpT7NS-CamABi;i5a,^$ix^c 
^9. 5kbp(7)-9-^ X<Dy=7 V (7*7 5: KpTC-tpmAB t W-T^) ^ tltCo 

(3) :kmWmM^W^BL21 (DE3) /pTC-tpmAB(7)PM 

^SfeiJdl 1 (2)-CPMU/c^^:^ ^ KpTC-tpmAB^ffiVNT. ;'^fliffiBL21 (DE3) 
^k^T'V b-fe/l/(Novagen%l:) ^ff^Kfe^bfCo ^ 5 UT, ^ 5: KpTC-tpmABT' 
mMU^ ^ tlfz^mMBL21 (DE3) /pTC-tpmABt5^^^#fCe 

HJg^yi 2 : tpmA*5j;mpniB^'bo;/<:m®ff^Wteifef2^{-<t2)11107BO11107D-^ 

M IS (3) Xmfcmm^^i^mmBl2l CDES) /pIC-tpmABW. *5 J; T>' 
BL21 (DE3) /pT7NS-CamAB^<D?:t/=SS-S:^T ^ fi/ y >-50 u g/mL^-^tfL-Broth±^i& 
(1. 0%^<^ h 7° h 0. 5%mM^^^. 0. 5%NaCl)3mL<7)Ao/cl5mL^<DK 

y :/50 At g/mLilr'g-tfL-BrothiMd. 0%y<^ b h y ^ h 0. 5%^e:3idr;^, 

0. 5%NaCl)5OmL(DAo/c25OinL^£OH:^:7^;^=itc:;fit0b32'CTMBtFBlSg,h 5 
U/c=^, lOOmM IPTG(isopropyl-i3-D-thiogalactopyranoside) ^SO/iL. 80mg/mL 
5-T 5 y V:/ y :/^^50 n Umi^^M 32°CT'5B#r^^^ i 5 b/Co # ^nfc 

i#*?^^)S'i>:9-gl(5000rpm. iO:^m)V. mi^^Mibf^o rix^ioomMy 

?^(pH6. 1)1. 75niLl3l!^'^U. mJ:i80%^' y -fe: n— ^1-^250^ U 40mg/mL 11107B 

^12. 5ml^^^dl^co :lo i^xnhixrcmm^jt^m^28°c. 2mrm^^it^^-^tco 

S:f£:^^K400ML^^ y — /l-600/zL-etttt5b. HPLCT'11107BjoJ:I/lll07DC7)»^Sy 

5^^^a : Shimadzu HPLC lOAvp 

: Develosil ODS UG-3 ( 0 4. 6iimix250inm 3 urn) 
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: 45%~55%7« iJ' y -yl'(0~5:9-) 
55% p« i5'y-/U(5~13:9') 
55%~70% 7« y (13—1753-) 
70% —J^ (17~215>) 

45% J -yl- (21-255^) 

Sttit : 1. 2mL/^ 

;|^J±S : UV240nm 





S : 40°C 






255> 






11107B 12.2:9' 






11107D 4. 2:9- 




^7 






mg/L 


BL21 (DE3) /pT7NS-CamAB 


BL21 (DE3) /pTC-tpmAB 


11107B 


141 


128 


11107D 


0 


18 



r => > b u— yVT-fc'5:^MMBL21 (DE3)/pT7NS-CamABt*T*(illl07D<D 

}i°—'^m%hi^fit)^^fz.(D[Z.t^\^X. tpmA*Dj:mpmB^^tpBL2l(DE3)/pTC- 
tpmAB^-Cfi, 11107D(D t°— m^hixf^^ ^(D:it X K> . tpraAjo i T>'tpmB;OS 
11107B;6^blll07D-^<7)SS^}c:||-^U-CV^5r i ^^P^UTV^-5e 

3 : n— ::^Vi/^(Cj;6TI5^-e^^p^n5 11107H© 

11107CB -^O^i^ 
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CH3 HaC OH CH3 
11107CB 



(1) mnumi^^jt^m(Dmm 

t'o— X2.0%. ^VV=>— ;^ 2.0%, (^^V-Yi/d) 2.0%. 

OL^:^ 0. 5% , CaCOj 0. 32%;6^b?tt'5 pH 7. 4 <^*&lte^Il^L. 250inL <D'E.^y=7 

25iiiL (Dt^ife^Ai^^ i2it:T' 20 ^Pb^^jdH^jI^^ Ufco r(D±M}-9^;^^ h 
1/7° h i^^WM.^ 25mg/L 5 J; 5 (c?3sAp b/c^, a-i544/pIJDMG 

J: "9 l%^^b28°C, 220rpmT'3 0Fb^. mSit^^trofCo w 
#«^*M<Di#±feJ- 1%^;()PU. 28°C. 220rpm-e2 BPbI. :*:t§«^tf ofco 
|S-7#. ±^*?^76-b®<*^»'L^5^ii-e*^L. pH 6. 5 y 20mL tC^ 

^LfCo 11107H (lOOg/L DMSO?^?^) 2000rag/L 

(C/.^ -5 J; 5 L 28°C. 220rpm T' 16 B#FB^^^^J^;^fTo /c„ 

{2mn^^WKltMfi^h(D-7 ^ D K^^k-^i^ 11107CB (DSiW 

ii'6±r*^^4<^i^^^5"/l--C2|s]ttttlU/Cc tttil?K^M^m, ^^i^' 
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D-^ h -if y y — iUERCK Silicagel 60 F254' 0.5mm ; h^^^> : T 

h>' = i :l){C<}: •9*t$^L. 11107CB ^ 119. 5mg#;rCo 
ESI-MS m/z 573 (M+Na) + 

'H-NMR;^-<^ h/V(CD30D, 500MHz) : 6 ppm(^5>, #fi^, ^-^^^J(Hz)) : 

0. 81(3H, d, J=6. 7Hz), O. 89 (3H. d, J=7. 0) , O. 94 (3H, t, J=7. 4Hz) , 1.25(3H, s), 

1. 30-1. 20(lH.m). 1. 33(3H, s), 1. 55-1. 40(2H. m). 1. 65 (IH, dd, J=6. 3, 14. OHz) . 
1. 75(3H. s), 1. 88(lH.dd, J=5.4, 14. OHz). 2.07(3H, s), 2. 68-2. 40 (4H, m) , 
2.89(lH,m), 3. 5l(lH,m), 4. 51(lH,m), 4. 97 (IH, d, J=8. 6Hz) , 

4. 99 (IH, d, J=9. 3Hz) , 5. 30 (IH, dd, J=9. 7, 15. 2Hz) , 5. 52 (IH, dd, J=9. 4, 15. 2Hz) , 

5. 58 (IH, dd, J=l. 9. 15. 5Hz) , 5. 78 (IH, dd, J=2. 8, 15. 5Hz) , 5. 85 (IH, d, J=15. 3Hz) , 

6. 07 (IH. d, J=ll. OHz), 6. 51 (IH, dd, J=ll. 0, 15. 3Hz) 

4 : ■^/\^Z7^ u—^l^i^m^X^T^^X-mt^^tl^ 11107LO 
11107CG ^(D^^ 



O 




11107CG 

(1) mwu^i^R!tM(Dmwi 
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t-D— X2.o%. ^')V^—7~^2.^%^ i<aM (^^y-Y^D) 2.0%. 

:t^>^0. 5% , CaC03 0. 32%;5^b'^£'5 pH 7. 4 <Di§±lfe?rpK 250mL(DH^7 
7 ^ => I- 25mL OtSife^ An, 121*0-^? 20 ^fiitm^MB Ufc„ ^ (D^m^'f"^:^ 
h 1^7° h ^^H-iS^ 25mg/L (C/^ S J: 9 {C^in b/c^, A-1544/pIJDMG 
©J; "9 1%ML28°C. 220rpra-e3 BTpI, @«*&*^tTo/Co ^(^SSit*^^^ 
|ll#<Dm^<^t&^tC l%g5APL, 28^:, 220rpraT'2 BPbI, 2|s:^g*^^To:t„ 
«^Tm, J^«?^56^b0^*:?r3S'L^5)-ii-Tr*BU. pH 6. 5 O y 20mL 
^^bfCo :L<DMWmmWL\C^%\\\^l\^ (lOOg/L DMSO ^?^) 1600mg/L 
\^fi:^^0 L 28°C. 220rpm 16 B^rB^^m^J^^^To 

(2)?f0Wte^#:^i^^^*^t(^-^^ t^" ^'l' K^'fk'S-J^ 11107CG (DWa^ 

/VT? 2 mam b/co atb^^^^g^m. nm^ 'o-^v^'y-y (merck 

Silicagel 60 F254' 0. 25nim Jg^?^ ; Y JVoL^y T ^ y:y = \:\) \Z.^^mWi 

11107CG ^ 25mg#fc<, 
ESI-MS m/z 633 (M+Na) + 

'H-NMR;^^^ h/WCCDgOD, 500MHz) : 5 ppm(?I5>, jg-^^^KHz)) : 

0. 88 (3H, d, J=6. 7Hz) , O. 90 (3H. d, J=7. OHz) , O. 94 (3H, d, J=7. 4Hz) . 1. 18 (3H, s) , 

1. 30-1. 20 (IH, m) , 1. 34, (3H, s) , 1. 56-1. 40 (2H. m) . 1. 66 (IH, dd, J=6. 2, 14. OHz) , 

1. 79- 169(2H,m), 1. 8l(3H, d, J=l. OHz) , 1. 86 (IH, dd, J=5. 4, 14. OHz) , 

2. 05(3H, s). 2. 08(3H, s), 2. 52(1H, dd, J=4. 2, 15. 2Hz). 2. 64-2. 55(1H, m), 
2. 67 (IH. dd, J=2. 2. 7. 9Hz) , 2. 78 (IH. dd, J=3. 0, 15. 2Hz) , 

2. 90(1H, dt, J=2. 2, 5. 6Hz), 3. 52(1H. dt, J=4. 4, 8. 8Hz), 3. 75(lH,m), 

4. 98(1H, dd, J=2.8, 11.3Hz), 5. 08(1H, d, J=9. 7Hz), 5. 13 (IH, d, J=9. 6Hz) , 

5. 61(1H, dd, >9. 9, 15. 2Hz), 5. 75 (IH, dd, J=9. 7, 15. 2Hz), 5. 88 (IH, d, J=15. 3Hz) , 

6. 13(1H, d, J=ll. OHz). 6. 54(1H, dd, J=ll. 0. 15. 3Hz) 
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1. ^ (I) 



o 




CH3 CH3 CH3 

11107B (I) 

T'^^n-S-^^ D^-Y Vl^it^^ (i^T-^i^ D^-f K^ib'&i^ 11107B ^ 
^ (II) 



O 




CH3 H3C OH CH3 

11107D (ID 

2. TIEO(a), (b)^fci}4(c)-e^^;h.5ff*ril tSifeODNAo 
(a) -^i? D Km-fk-a-i^ 11107B 16{5:7jc^'fb^^?&t*^=&i-^i$' >'^^°^? 
K^='— K-rSDNAT-fcoT. iB^iJ#-§- 1 <^^S 1322 ;6>b:^S2548 
^ Lfc:^»@B^iJ. iE^iJ#-§- 2 (^^S 420 ib^h^m 1604 * T'(Dii^ bfc:^SiB^iJ 



62 



i6xifm^m-^3(D^m 172 1333 -^x'commx^ti^&^m^^h^^^m 

(b) tfff5(a)-e:^^n2>DNA(Z)^^#:T-fco-C. 

(i) tiII5(a)-e^$tL5DNAi::^ h ^ ^v^a. h 7tC^#TT'^^-r :^ y XL. 

(ii) -r^a^-r K^-fk-a-i^ 11107B(7) le^iTK^^b^^St^^^-rSi? WN'i^^K 
^n— K-rSDNAo 

(c) KVcDfgMtD/cJ^. tfFlE(a){C^$tL2)DNA^r^ by ^v?^^ 
/^^-(/jr-p-TjvN-Y •T' y iJ'V X L V . tuIE (a) ^ i-X (b) T'^ ^t^^DNAi^lJ: 

DNAo 

3. |f*3l2lE*|(ODNAJc:J; t) 3— K^tb^i? WN'i^^^^ 

^^X7^5 Ko 

5 . ft ^jtil 4 fE«(7?ia^m;t7°^ >^ ^ K-e?f$Ktem VfzmW^mi^o 

6. |f*3g2lC|Sm$nfcDNA*fc(i-^<^-^|i55^b7^^^DNA^:7°ci— 
fcf4:7'^-l'-^— bTfflV^;5^i^#^^i-S. -v'^ K^-fb-^^) 11107B 

7. TfE(75(d). (e)^7ttt(f)-C-jj^$n^ft3itiIl tS^CDDNAo 

(d) K=3r^>^lr='— Ki-'SDNA-efcoT, @a^ij#-^ 1 2564 
2761 * T'<7)iigg U:^cmKiB^U> iB^'J#-^ 2 (D:^^ 1643 ibm.m 1834 ^ 

-e<7?i*i^ U/c:^S@B^iJ*3 J; t/IE^U*^ 3 1399 1593 ^ T-<^it^ U 

fcm*gB^'J/&- b ^ l¥ i t) il^ ^ tL ^ D N Ao 

(e) mU(d)-X:^7ik^tL^U-NA(D^^WX-h-oX. 

(i) SijfE(d)-T?^$tL5DNAi;^ h y ^'v^:!!^ h?^.^^#TTvN-f y y ^J'VXb. 

(ii) ya.uh'^i^>mm^^i-^^>'^<i!^n^='- K-r^DNAo 
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]. fj^^jt^yx-y^^ y 7:\^il\^1i^^ itifE (d) ^ fz. \% (e) T'^ ^ttSDNAtilj; 
DNAo 

8. ff*il7tE<fe(DDNA{:: J; Y^^^^ ^-y^^^^. 

1 0 . ft 9 fSifeom^lfex7"7 ;^ s: Kx-ff^^teJ^ ufcff^te^^^o 

1 1. Ii*^7 JCllES^tLfcDNAtj b< ^y^f^bT^fSDNA^^^D- 
^'^Sy-cfi^'^'Y^-t LTfflV^SC t :7::cl/ K=3P'>:/«tg^W-r 




R^«\ R^^'. R>^\ R*\ R20', R20b^ R ^ i '':}i3it/R ^ ' "fi 

(1) 7K*j!^^^ 

(2) gm»^^bTV^TtSV^Ci_22^^^=^^^*^ 

(3) -OR (^4". Rf:i 

1 )7K^IF.^s 
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2) Ci_2 2^>'^=^>'^S> 

3) C7_2 2^^^1^=^>'^*- 
5) C2-2 2"^^^*^-^^^S> 

6) Cy-isTD^r^Wg. 

7 ) C 3 _ 2 3 ^l&?PT/V:^ / -r /l^S. 

8) -COR^° i^'P. R = °«g^S^^UTV^TtJ^V^. 

8-1) SMilT'c^V^Ul 4mm^'roT V-^^m. 
8-2) C 1 _ 2 2 T =» =3f- g ^ 

8-3) ^i&^P C 2 _ 2 2 ^^^^ =■ ^ 
8-4) C 6 - 1 4 T y — v*!^:^ ^ 

8-5) SMiS'ifV^Ul 4M3^^-7"ciTy— /V;^=3r->S^ 

8-6) 3M^/.^V^L 1 4M^-^^^^^^#;^^S^ii^^-t-) s 

9 ) C 1 _ 2 2 Tyv:^/^:^ >'VJ}^ ^>'VSs 

1 0)C6-i4Ty— /i^i^/VJ}^— /VS 

ll)-SiR = ^R = 2R = ^ (5^4^. R = \ R'2*5J;t/R^^«P— 
/^oT. Ci_6TyV=¥y^S^fc{4C6_i4Ty-/VS^^i-) ^^1-) ^ 

(4) ^NU^rixIg^ 

(5) -R^-NR'^^RN^ 

{5tq=. R'^{t^;f§-g-^/c«-o-co-^^i- ; 

1) m-^tznm^i^x^ 
i-i)7j<m^^'bu< 

l-2)«^S^^LTV^T'b^VN. 
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(i) C,_2 2T/^=¥yvS, 

(ii) ^^mQCz-zz'^^^'^^^^^ 

(iii) 02-22"^^^^^^^^^ 

(iv) C^.isTDxf /v^, 

(v) ^ia?nC3_2 3Ty^:*y-f yi^S. 

(vi) C6-i4Ty— /WS. 

(vii) SMii^cCV^bl 4Ait^XDT!;— /V^. 

(viii) Ct^2 2'^^^^'^^^^- 

(ix) C i_2 2'^^^=^^^^^^=^^^'^S^ 

(x) C6_i4Ty— 

R2i**5j;TJ«R2i''(i-|t(-''.^o-C. (=0) ^fcttCii) ;^=¥-> 

AWat { = NOR'"' (^1=. R°M*m^S^^bTVNTt>^V\ Cj.aa^^*^^ 
^ia^PC2_2 2^^l^=^^l^S^ C6-i4Ty— /l^S. 5M^^i^V^U 1 4*li-^ 

XDT y — >'vS^fc{:iC7_2 2^^/i'^^i'S^^i-) } ^J^^U-Cb^VN ; 
R^^Mi7K^J!^.^^^i- ; 
R 2 1 ' 

(1) 7X^J^.^*fci{i 
(2) 




(^^-^ R 



2 2a 



1) tK^I^.^. 
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2) Ci_6TyU=^/VS^ 

3) -OR (5t4's Ritmti(OM^%:^-t^) . 
5) 

R 2 1 - i t>*R 2 1 b -b b 36^— ^ R ^ ^ " *5 J; U« R 2 2 »> o i:' b t ^i^— 



i-; 

R^", r3\ R5% R5b^ Reoioit/R^M^ilR)— ^fcftm^cCoT, 

1) yKmW-'f-. 




(1) ^ (GM-I) X^Tjk^tl^m 




(GM-I) 



2) t h^u^iy^. 

3) emS^^UTV^-r>b^V^, 

3-1) Ci_2 2"^^^^^^*^ 

3-2) Ci_2 2^^^='^'>*> 

3-3) Cs-^aT V —^'^^^^i^^ 

3-4) 5Mli^.^V^bl 4Mli-^7^ciTy— 

3-5) C2-2 2^>'l^^>'-^^^^^^^S^ 

3-6) C7_i 5TP^/V:^^->S 

3-7) C3_2 3^^^PTy^;i7y ^y^;^:3{^->S. 

3-8) -OCOR^° i^^. R^^fitufecoB^^^-r-S) . 

3-9) C i_2 2^>"^=^>'>^^>'^*=— 

3-10) C6-14T !) — >'^;=^y^Ji^— /v;^^^^^ 

3-11) -OS i R^^R'^R^^ (^4^^ R^\ R''2j3j;t;CR-3(j.|ff|£j^^^ 

^*i-^) > 

4) ^^n>}r>-J!^^ 

5) -R'^-NR^^R'^^ i^^. R*". R'''iaXXfR''^ltmU<DM^^^-t 

s) ^m-t; 

R^'*5j:t/R^M±— ltl-JtfoT<ir h^iitig ( = 0) ^ff^fife UT t ; 
R'"*3J;I>^R"'«I^— *fc(i^^.toT. 7K*J!^.^^^/c}i-OR" (it^^. R» 

(2) (GM-ii) -r♦^^i^ss 
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(sC't', R^". R = \ R^'x R^\ R^^^iiXlR^^i-i^ (GM-I) 

(4) ^ (GM-IV) tr-^^tL-SS 




(GM-IV) 



O 



(^^. R\ R^». R". R'''*3<J:T>*R'°«^ (GM-I) ^^)^»tl^^T♦fc 
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(5) ^ (GM-V) T'^^ixSS 




R 



(GM-V) 



(it^". R^ R^^^JitJ^'R^Ofi^ (GM-I) O^ft <t I^I^-efo 



(T^tt". R»2^ R^^\ Ri^». Ri^\ R20% R20b^ R^i^ r2i\ 

R^i-rJb^j;!/^"}*?^ (Ill) <7)^tt i l^lft^^f ) 

1 4. ^(Ill-a) 




H3C 




OH 



(Ill-a) 



fiTK^i^^^^fcfiT-fe^^yVS^^i-) T':^^iT.5>fb'^#)^, ^(IV-a) 



H3C 



OH 

W 
CH3 





H3C OH CH3 



(IV-a) 



4 , 



W , RS\ R^' idXXfR''' (Ill-a) (^^^^I^IfeT**)^) T'^^HS^b 

15.^ (Ill-a) CTj-di-g-i^cD, ^(IV-a)<Dit^m^<D^mc:}o\,^X. 
(1) 



"A"- 
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(2) 
(3) 

. H 

R^' *5j:t/R^' ^ii^TK^I^^^. R«' ;6>t Kct :3{-iyS-efc2)^k-a'i^, 
(4) 

(5) 

5^4 f)^W^^. 
(6) 

W /i^-fijg'g-. R=' :feJ;l/R^' ;6vlc^J^,^. R^' ;e»5Tir5^;i-S-t:-fcS'fb'g-i^. 
(7) 

12 



(8) 
(9) 

R5' *5j;t/R'' Tb^Ti^mm^. R«' ;6St Ko :af v^g-Cfo^^k-g-i^. 
(10) 

(11) 

r5' ;6Sr-k hdf-'>S, r6' ;eist FndE^v-S. R ^ ' ;6S7K^j!l^-efc ^^b^^iJ «t 
(12) 
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1 6 . tmm. 5^tc mn^m i o um.(DMnu^i^ ^ . i e ^j^mit-^ ^^^y 
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(I) o ^-r K^-fb-^^mioTBo. ^ (ii) -<?^$tb5i6{i7K^" 



o 




CH3 CH3 CH3 

11107B (I) 

o 
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§77655 

SEQUENCE LISTING ^ • - . . 

<110> Mercian Corporation 

<110> Eisai Co., Ltd 

<120> DNA related to hydroxy lat ion of macrolide compounds 

<130> 04063PCT 

<150> JP 2003-396828 
<151> 2003-11-27 

<160> 19 

<210> 1 

<211> 3793 

<212> DNA 

<213> Streptomyces sp. 

<220> 
<221> CDS 

<222> (1322).. (2548) 

<220> 
<221> CDS 

<222> (2564).. (2761) 



<400> 1 

ctgcagctcg acgtgcgggt cggacttcac gttgaagtac cagaccggat gcttgggcgc 60 

accgcccagc gaggcgaccg ccgcgtaact cccctcgtgc tcgacccgca tcagcggcgt 120 

cttgcggatc tttccgctgc gcgcgccccg ggtggtgagc acgatgaccg gcagcccggt 180 

gtcccgcagc gtggtgccct tggtgccccc ggaactctcg tacagctcga cctgctcgcg 240 

cacccactgc gtcgggctgg gctcgtactc gccctcaagt ggcaagggat ccgtctcctt 300 

cgtcggtccg gcggatggtg ctccggacgg tcccaactcc cgcggccgcc cggatcatcc 360 

gtaccgcatg ccccttcgcc cgagcgggtg atcaccgttc cggccatccg gtcgtccgca 420 

ccgcgagcac caggatcacg gcgctggaga gcagggccgt gaccagccgc ccccggtggc 480 

ccgtcagggc gcgacccagc agcgcgcccc cgcccgccag cagtagctgc cagctcgcgg 540 

acgcggcgaa ggccgccgcg gcgaacaccg cccgtttcag cggccgtgcc gcaccggcgg 600 

cgccgctgcc gagcaccagc gccacgaagt agaccaccgt catgggattg agcagggtga 660 

tcccgagaag gccgagataa gcccctgccg cgcctggaac cggccgttcc gggcgggtgg 720 

tgagccgatg ggcgcggtac tgccgcaggg cgagcagcgc cgcccgcagc gcgagcaccg 780 

cgaggaccag cgccgaggcc cagcgcagcg ggtccagcac cggccgcagc tgtgccgcga 840 

gggcggcgcc gcccacggtc gcgagcagcg cgtacagccc gtcggccgtg gcgacgccga 900 

gcgccgccga ggcgccggtg cgcagcgagg tgcgggcggt gagggagacc agataggtcc 960 

cgaccgcgcc gacgggcacc gcgatgccgt acccggcgag caggcccgcg agcagcgcgc 1020 

ccgtcacggg cgtgcgggac tggttcctcc ggggacggcg gggctgctgt cggcccggca 1080 

ccgcgggggc ggtggcagcg ggcgtcggca ggagggaggc tgtaggaggc atgggccgat 1140 

cctggggccg ccgcgcccgc accggcaaat gaattacggc gcgttccagc ccccggccgg 1200 

ctcgctcttc ggccacttca ccgcgtacgg cgatctggcc gaacttgctg tcgccccata 1260 

ggtgcctcgg gcatctaatg aagatcggca cgacgcacct cttcgtctgc gaggtctttc 1320 

c atg acg gaa ctg acg gac ate acc ggc ccg ggg acc ccg gcc gaa 1366 
Met Thr Glu Leu Thr Asp Me Thr Gly Pro Gly Thr Pro Ala Glu 
15 10 15 

ccc gtc gca ttc ccc cag gac cgc acc tgc ccc tac cac ccc ccc acc 1414 
Pro Val Ala Phe Pro Gin Asp Arg Thr Cys Pro Tyr His Pro Pro Thr 

20 25 30 

gga tac ggc ccg ctg cgc gac ggg cgc age ctg tec cgc gtc acc etc 1462 
Gly Tyr Gly Pro Leu Arg Asp Gly Arg Ser Leu Ser Arg Val Thr Leu 

35 40 45 

ttc gac ggc cgc gag gtc tgg atg gtc acg ggc cac gcc acc gcc cgc 1510 
Phe Asp Gly Arg Glu Val Trp Met Val Thr Gly His Ala Thr Ala Arg 



1/12 



50 55 60 



gcg ctg 


etc 


gcg 


gac 


CCC 


egg 


ctg 


tec 


acc 


gac 


cgc 


acc 


etc 


ccg ggc 


1558 


A 1 it 1 

Ala Leu 


1 Mil 

Leu 


Ala 


A _ _ 

Asp 


Pro 


A ^ „ 

Arg 


1 A.. 
Leu 


Ser 


Thr 


Asp 


A „ ^ 

Arg 


XL. 

Thr 


Leu 


Pro Gly 




00 










70 










-7 1— 
75 








ttc CCC 


gtg 


ccc 


acg 


gcc 


Cgc 


ttc 


gcg 


gcc 


gtc 


cgc 


gac 


egg 


egg gtg 


1606 


rhe rro 


Va 1 


Pro 


1 hr 


A 1 M 

Ala 


A ^ _ 

Arg 


Phe 


A 1 0^ 

Ala 


Ala 


Val 


Arg 


Asp 


Arg 


Arg Val 




80 








85 










90 






95 




gcg ctg 


etc 


ggc 


gtg 


gac 


gac 


ccg 


gtc 


cac 


cag 


acc 


cag 


egg 


egg atg 


1654 


Ala Leu 


1 ^ . . 
Leu 


Gly 


Va 1 


Asp 


Asp 


Pro 


1 1 1 
Val 


His 


Gin 


Thr 


Gin 


Arg 


Arg Met 










100 










105 








110 




atg ate 


ccg 


teg 


ttc 


acc 


etc 


aag 


cgc 


gcg 


gcc 


ggg 


ctg 


egg 


CCC acc 


1702 


Met lie 


Pro 


Ser 


Phe 


Thr 


Leu 


Lys 


Arg 


Ala 


Ala 


Gly 


Leu 


Arg 


Pro Thr 








115 










120 








125 






ate cag 


egg 


acc 


gtc 


gac 


ggg 


ctg 


ctg 


gac 


gcg 


atg 


ate 


gag 


aag ggg 


1750 


1 1 _ r* 1 

Me Gin 


Arg 


Thr 


If . 1 
Val 


Asp 


1 

Gly 


Leu 


Leu 


Asp 


Ala 


Met 


1 le 


Glu 


Lys Gly 






130 










135 










140 






ccg ccg 


gcc 


gag 


ctg 


gtc 


tec 


gcc 


ttc 


gcc 


ctg 


CCC 


gtg 


CCC 


teg gtg 


1798 


n rv 

Pro Pro 


Ala 


1 

Glu 


Leu 


Val 


Ser 


Ala 


Phe 


Ala 


Leu 


Pro 


Val 


Pro 


Ser Val 


145 










150 










155 










gtc ate 


tgc 


ggc 


ctg 


etc 


ggc 


gtg 


ccg 


tac 


gcc 


gac 


cac 


gag 


ttc ttc 


1846 


Val lie 


Cys 


1 

Gly 


Leu 


Leu 


Gly 


Val 


Pro 


Tyr 


Ala 


Asp 


His 


Glu 


Phe Phe 




160 








165 










170 








175 




gag gaa 


cag 


tec 


cgc 


acg 


ctg 


ctg 


cgc 


ggt 


CCC 


acg 


gcc 


gcc 


gac teg 


1894 


Glu Glu 


Gin 


Ser 


Arg 


Thr 


Leu 


Leu 


Arg 


Gly 


Pro 


Thr 


Ala 


Ala 


Asp Ser 










180 










185 










190 




caa ggg 


gcg 


cgc 


gag 


egg 


etc 


gag 


gag 


tac 


etc 


ggc 


ggg 


ctg 


ate gac 


1942 


Gin Gly 


Ala 


Arg 


Glu 


Arg 


Leu 


Glu 


Glu 


Tyr 


Leu 


Gly 


Gly 


Leu 


1 le Asp 








195 










200 








205 




gac aag 


gag 


egg 


cag 


gcc 


gaa 


CCC 


ggc 


gac 


ggc 


gtc 


ctg 


gac 


gac etc 


1990 


Asp Lys 


Glu 


Arg 


Gin 


Ala 


Glu 


Pro 


Gly 


Asp 


Gly 


Val 


Leu 


Asp 


Asp Leu 






210 










215 










220 




gtc cac 


cag 


egg 


ctg 


cgc 


acc 


ggc 


gag 


ctg 


gac 


egg 


cgc 


gac 


gtg gtg 


2038 


Val His 


Gin 


Arg 


Leu 


Arg 


Thr 


Gly 


Glu 


Leu 


Asp 


Arg 


Arg 


Asp 


Val Val 




225 










230 










235 










gcg ctg 


gcc 


gtc 


ate 


ctg 


etc 


gtg 


gcc 


ggg 


cac 


gag 


acg 


acc 


gcc aac 


2086 


Ala Leu 


Ala 


Val 


1 le 


Leu 


Leu 


Val 


Ala 


Gly 


His 


Glu 


Thr 


Thr 


Ala Asn 




240 








245 










250 








255 




atg ate 


tec 


etc 


ggc 


acc 


tac 


acg 


ctg 


ctg 


egg 


cac 


CCC 


ggc 


egg ctg 


2134 


Met Me 


Ser 


Leu 


Gly 


Thr 


Tyr 


Thr 


Leu 


Leu 


Arg 


His 


Pro 


Gly 


Arg Leu 










260 










265 










270 




gcc gag 


ctg 


cgc 


gcc 


gac 


ccg 


gcg 


ctg 


ctg 


CCC 


gcc 


gcc 


gtg 


gag gag 


2182 


Ala Glu 


Leu 


Arg 


Ala 


Asp 


Pro 


Ala 


Leu 


Leu 


Pro 


Ala 


Ala 


Val 


Glu Glu 








275 










280 










285 






ctg atg 


egg 


atg 


etc 


teg 


ate 


gcg 


gac 


ggg 


ctg 


ctg 


cgc 


ctg 


gcc ctg 


2230 


Leu Met 


Arg 


Met 


Leu 


Ser 


1 le 


Ala 


Asp 


Gly 


Leu 


Leu 


Arg 


Leu 


Ala Leu 






290 










295 










300 








gag gac 


ate 


gag 


ate 


gcc 


ggc 


gcc 


acg 


ate 


egg 


gcc 


ggc 


gag 


ggc gtc 


2278 


Glu Asp 


1 le 


Glu 


1 le 


Ala 


Gly 


Ala 


Thr 


1 le 


Arg 


Ala 


Gly 


Glu 


Gly Val 




305 










310 










315 






ctg ttc 


tec 


acc 


teg 


ctg 


ate 


aac 


cgc 


gac 


gag 


tec 


gtg 


ttc 


gac gac 


2326 


Leu Phe 


Ser 


Thr 


Ser 


Leu 


1 1 _ 
1 le 


Asn 


Arg 


Asp 


Glu 


Ser 


Val 


Phe 


Asp Asp 




320 








325 










330 








335 




CCC gac 


ace 


ctg 


gac 


ttc 


cac 


cgc 


tec 


acc 


cgc 


cac 


cac 


gtg 


gcc ttc 


2374 


Pro Asp 


Inr 


i All 

Leu 


A ^ « 

Asp 


rhe 


His 


A M» 

Arg 


Ser 


Thr 


Arg 


1 1 r . 

His 


1 1 * 
His 


Val 


Ala Phe 










340 










345 










350 




ggt ttc 


ggc 


ate 


cac 


cag 


tgc 


ctg 


ggc 


cag 


aac 


ctg 


gcc 


cgc 


gcc gag 


2422 


Gly Phe 


Gly 


Me 


His 


Gin 


Cys 


Leu 


Gly 


Gin 


Asn 


Leu 


Ala 


Arg 


Ala Glu 








355 










360 










365 






ctg gag 


ate 


gcc 


ctg 


ggc 


acg 


etc 


ctg 


gag 


egg 


etc 


CCC 


ggc 


etc egg 


2470 


Leu Glu 


Me 


Ala 


Leu 


Gly 


Thr 


Leu 


Leu 


Glu 


Arg 


Leu 


Pro 


Gly 


Leu Arg 






370 










375 










380 





2/12 



Ctg 


gee 


gcg 


cec 


gcc 


gag 


gag 


ate 


ecg tte 


aaa 


cec 


ggc gac acg ate 


2518 


1 A.I 

Leu 


Ala 


Ala 


Pro 


A 1 M 

Ala 


Glu 


Glu 


1 le 


Pro Phe 


Lys 


Pro 


Gly Asp Thr lie 






OQC 
OOD 










oyu 








395 




cag 


ggg 


atg 


ctg 


gaa 


etc 


cec 


gtg 


aec tgg 


taa 


gaggctctgg te atg cac 


2569 


Gin 


Gly 


Met 


Leu 


Glu 


1 «... 
Leu 


Pro 


Va 1 


Thr Trp 






Met His 




Ann 
4UU 










AfiC 

41)5 












410 




ate 


gae 


ate 


gac 


aag 


gac 


cgc 


tgc 


ate ggc 


gcc 


ggc 


cag tgc gcg ctg 


2617 


1 le 


Asp 


1 1 e 


Asp 


Lys 


A _ 

Asp 


Arg 


Cys 


lie Gly 


Ala 


Gly 


Gin Cys Ala Leu 










415 










Ann 

420 






425 




gcc 


gee 


ecg 


gge 


gtg 


tte 


ace 


cag 


gac gae 


gac 


gge 


tac age aec ctg 


2665 


Ala 


Ala 


Pro 


Gly 


Val 


Phe 


Thr 


Gin 


Asp Asp 


Asp 


Gly 


Tyr Ser Thr Leu 








4oU 










435 








440 




etc 


eee 


ggc 


cgc 


gag 


gac 


ggc 


ggg 


ggc gac 


ecg 


atg 


gtc egg gag gcg 


2713 


Leu 


Pro 


Gly 


Arg 


Glu 


Asp 


Gly 


Gly 


Gly Asp 


Pro 


Met 


Val Arg Glu Ala 






445 










450 








455 




gee 


ege 


gee 


tgc 


ecg 


gtg 


age 


gcc 


ate egg 


gtg 


aec 


gaa ecg gee ggc 


2761 


Ala 


Arg 


Ala 


Cys 


Pro 


Val 


Ser 


Ala 


1 le Arg 


Val 


Thr 


Glu Pro Ala Gly 




460 










465 








470 




475 





tga ggcggggccc ggcggccgcg gcccgctgcc gggaccgccg ttcccagttc agtagg 2820 



gtegtgegat gaecteaeag gcegggaagc eetteeteta egtegtegtc tgcgcggceg 2880 

ggaecgeegc eggagtcace acgetgatcg gegeegecea ggegeggggc tgggaggtgg 2940 

gggtectggc eaegecggtg gcgatgggeg ggttcttcga caeggctgeg gtcgaggaga 3000 

tgaegggeeg gcccatcege tcggeetgge getegccggc cgatccgcgc ccgttcccgc 3060 

cgccgggcgc cgtggtggtg gcgcccgcca ccttcaacac cgtcaacaag tgggcggccg 3120 

gtctcgccga cacgctcgcc gtcggcacgc tctgcgaggc ggcgggcctc ggcgtgccga 3180 

tegcegtcet gecctgegtg gcggacgege tggcegecca cecegcgtac egggagggce 3240 

ttetceggct gegtgggatg ggegtccget teggcgagcc gtaegecgge eegceggggg 3300 

aggacggega ggeggaegge gcacggeceg ggttegectg ggagaaegee etggaeetgc 3360 

tggageggge etgaaecegc tecccgacee gtagggectg tetgacaetg teagaeagge 3420 

cetaaeggea ggtcagcgee ggeccggeca geatgcegcc ggtgtagagg teetggceee 3480 

gcggcagcca gtageccage ctggagacca ccgtggagca gtcaggcccg acggtgacgc 3540 

ggaccttcac cgteteggga cggccgggct gcagcgcggt cagcgcgcag tccagggagt 3600 

acgcgagccg ggtcttcgag gtaceggecg aceagcgggt tgacgeageg ggcgtegtee 3660 

gtggcgatcc geaccceggt gcecgeeecg ccgatgagtc cgagcegggc getgeegtcg 3720 

eeetcgtege tgtcccggcg gaccgtgtag gtcagcgtgg tggtggcgtc gcgccgcagg 3780 

gtgteeggtc gac 3793 



<210> 2 
<211> 2329 
<212> DNA 

<213> Streptomyces sp. 

<220> 
<221> CDS 

<222> (420).. (1604) 

<220> 
<221> CDS 

<222> (1643).. (1834) 



<400> 2 

ggatccaegg gtggccgccg cgctcgcccg ggtgaccgac cggcgtatcg gctatgtcgc 60 

cgcgctcttc gcggcgctgg gcttccccga gggcgaggcg egggaccgeg gcctgctggc 120 

gtacaccgcc taccteggcc acacccagct eggacatgee gtccgacaga geetgeeggc 180 

egaggeggea caegaecget atetggatgg egtgategac aeeetcgtae ggcegcggga 240 

eggaggegat gaagecgaac atgtcaeaat ctgaacgagg ttggcggaae tgegegcaga 300 

acatgcccgg tatccgcggc atgaggtgag atcggcgcgg cgaaacacgg tgcgccacag 360 



3/12 



cgttgccatc tcacacacga gcaactcgag ccacttgaga ctcgtacggg aggaaattc 419 



gtg acc 


gaa 


gee 


ate 


ccc 


tac 


tt t 


cag 


aac 


cgc 


acc 


tgt 


ccc 


tac 


cac 


467 


Val Thr 


Glu 


Ala 


1 le 


Pro 


Tyr 


Phe 


Gin 


Asn 


Arg 


Thr 


Cys 


Pro 


Tyr 


His 




1 






5 










10 










15 






ccg ccc 


gee 


gee 


tat 


cag 


cea 


ctg 


cgc 


ggg 


gee 


ggc 


ccg 


ctg 


age 


cat 


515 


Pro Pro 


Ala 


Ala 


Tyr 


Gin 


Pro 


Leu 


Arg 


Gly 


Ala 


Gly 


Pro 


Leu 


Ser 


His 








20 










25 










30 








gtc acg 


ttc 


tac 


gac 


ggc 


egg 


aag 


gtg 


tgg 


gcg 


gtc 


acc 


ggc 


cac 


ccc 


563 


Val Thr 


Phe 


Tyr 


Asp 


Gly 


Arg 


Lys 


Val 


Trp 


Ala 


Val 


Thr 


Gly 


His 


Pro 






35 










40 










45 










gag gca 


egg 


gcg 


ctg 


ctg 


acc 


gac 


cag 


ega 


etc 


tec 


gee 


gac 


egg 


cag 


611 


Glu Ala 


Arg 


Ala 


Leu 


Leu 


Thr 


Asp 


Gin 


Arg 


Leu 


Ser 


Ala 


Asp 


Arg 


Gin 




50 










55 










60 












aac ccg 


gee 


ttc 


ccg 


gtc 


ccc 


ttc 


gaa 


cgc 


ttc 


gcg 


gee 


ate 


cgc 


egg 


659 


Asn Pro 


Ala 


Phe 


Pro 


Val 


Pro 


Phe 


Glu 


Arg 


Phe 


Ala 


Ala 


Me 


Arg 


Arg 




65 








70 










75 










80 




gtc egg 


acg 


ccg 


ctg 


ate 


ggg 


gtc 


gac 


gac 


ccg 


gag 


cac 


aac 


ace 


eag 


707 


Val Arg 


Thr 


Pro 


Leu 


1 le 


Gly 


Val 


Asp 


Asp 


Pro 


Glu 


His 


Asn 


Thr 


Gin 










85 










90 










95 






cgc egg 


atg 


ctg 


ate 


ccc 


age 


ttc 


age 


etc 


aag 


egg 


acc 


gee 


gca 


ctg 


755 


Arg Arg 


Met 


Leu 


1 le 


Pro 


Ser 


Phe 


Ser 


Leu 


Lys 


Arg 


Thr 


Ala 


Ala 


Leu 








100 










105 










110 








egg ccg 


gag 


ate 


eag 


egg 


ate 


gtc 


gac 


ggg 


ctg 


etc 


gac 


egg 


atg 


ctg 


803 


Arg Pro 


Glu 


Me 


Gin 


Arg 


1 le 


Val 


Asp 


Gly 


Leu 


Leu 


Asp 


Arg 


Met 


Leu 






115 










120 










125 










gat eag 


ggc 


ccg 


ccc 


acc 


gag 


ctg 


gtc 


tec 


gcg 


ttc 


gee 


ctg 


ccg 


gtc 


851 


Asp Gin 


Gly 


Pro 


Pro 


Thr 


Glu 


Leu 


Val 


Ser 


Ala 


Phe 


Ala 


Leu 


Pro 


Val 




130 










135 










140 












ccg teg 


atg 


gtg 


ate 


tgc 


gca 


ctg 


etc 


gga 


gtc 


tea 


tac 


gee 


gac 


cat 


899 


Pro Ser 


Met 


Val 


1 le 


Cys 


Ala 


Leu 


Leu 


Gly 


Val 


Ser 


Tyr 


Ala 


Asp 


His 




145 








150 










155 










160 




gag ttc 


ttc 


gag 


gag 


gag 


tec 


cgc 


cgc 


ate 


ctg 


cgc 


ggc 


egg 


teg 


gee 


947 


Glu Phe 


Phe 


Glu 


Glu 


Glu 


Ser 


Arg 


Arg 


1 le 


Leu 


Arg 


Gly 


Arg 


Ser 


Ala 










165 










170 








175 






gag gag 


gcg 


gag 


gac 


gee 


egg 


ctg 


aag 


ctg 


gag 


gag 


tac 


ttc 


acc 


ggg 


995 


Glu Glu 


Ala 


Glu 


Asp 


Ala 


Arg 


Leu 


Lys 


Leu 


Glu 


Glu 


Tyr 


Phe 


Thr 


Gly 








180 










185 










190 








ctg ate 


gee 


gee 


aag 


gag 


aag 


aac 


ccg 


ggc 


gac 


ggg 


ctg 


ctg 


gac 


gag 


1043 


Leu Me 


Ala 


Ala 


Lys 


Glu 


Lys 


Asn 


Pro 


Gly 


Asp 


Gly 


Leu 


Leu 


Asp 


Glu 






195 










200 










205 










ctg ate 


gag 


gac 


egg 


ctg 


egg 


acc 


ggc 


gcg 


etc 


ace 


cgc 


gac 


gag 


ctg 


1091 


Leu Me 


Glu 


Asp 


Arg 


Leu 


Arg 


Thr 


Gly 


Ala 


Leu 


Thr 


Arg 


Asp 


Glu 


Leu 




210 










215 










220 












gtc egg 


etc 


gee 


atg 


ate 


ctg 


ctg 


gtg 


gee 


ggc 


cat 


gag 


acc 


acc 


gee 


1139 


Val Arg 


Leu 


Ala 


Met 


1 le 


Leu 


Leu 


Val 


Ala 


Gly 


His 


Glu 


Thr 


Thr 


Ala 




225 








230 










235 










240 




aac atg 


ate 


teg 


etc 


ggc 


ace 


ttc 


acc 


ctg 


ctg 


gac 


cac 


ccc 


gag 


cag 


1187 


Asn Met 


1 le 


Ser 


Leu 


Gly 


Thr 


Phe 


Thr 


Leu 


Leu 


Asp 


His 


Pro 


Glu 


Gin 










245 










250 










255 






ctg gcg 


eag 


etc 


aag 


gee 


gac 


gag 


ggc 


ctg 


atg 


ccg 


gee 


gee 


ate 


gag 


1235 


Leu Ala 


Gin 


Leu 


Lys 


Ala 


Asp 


Glu 


Gly 


Leu 


Met 


Pro 


Ala 


Ala 


Me 


Glu 








o p n 

260 










265 










270 








gag ctg 


ctg 


ega 


ttc 


ctg 


tec 


ate 


gcg 


gac 


ggc 


ctg 


ctg 


egg 


gtg 


gcg 


1283 


Glu Leu 


Leu 


Arg 


Phe 


Leu 


Ser 


Me 


Ala 


Asp 


Gly 


Leu 


Leu 


Arg 


Val 


Ala 






275 










280 










285 










acg gag 


gac 


ate 


gag 


ate 


ggc 


ggt 


cag 


gtg 


ate 


egg 


gee 


gac 


gac 


gcg 


1331 


Thr Glu 


Asp 


Me 


Glu 


1 le 


Gly 


Gly 


Gin 


Val 


Me 


Arg 


Ala 


Asp 


Asp 


Ala 




290 










295 










300 












gtc ctg 


ttc 


ccc 


gee 


tea 


ctg 


ate 


aac 


egg 


gac 


gag 


gee 


gee 


tat 


ccg 


1379 


Val Leu 


Phe 


Pro 


Ala 


Ser 


Leu 


Me 


Asn 


Arg 


Asp 


Glu 


Ala 


Ala 


Tyr 


Pro 





4/12 



one 








0 1 u 






Q 1 c Q on 




gca 


ccc 


gac gag 


Ctg 


gac 


etc 


ggc cgt 


teg gee cgc eat cac gtg gcg 


1 yi07 

\HCf 


Ala 


Pro 


Asp Glu 


Leu 


A A Ok 

Asp 


Leu 


biy Arg 


O ^ ^ Ai. A^^ 11:^ ii:^ Ai^ 

Ser Ala Arg His His Val Ala 


















OOU 000 




tec 


ggc 


ttc ggg 


_ 1. _ 

ate 


cac 


cag 


tgc ctg 


ggg cag aac etc gee cgc geg 


1 A7C 

14/0 


Ser 


Gly 


Phe Gly 


I le 


His 


Gin 


Cys Leu 


r*l.. A^^ 1—.- Al^ A^^ Al^ 

Gly Gin Asn Leu Ala Arg Ala 








o An 

340 








0 AC 

345 


350 




gag 


atg 


gag ate 


gcg 


ctg 


cgc 


tea ctg 


ttc aee agg ate ccg cag etg 


1 coo 

1523 


1 

Glu 


Met 


Glu lie 


A 1 _ 

Ala 


Leu 


A 

Arg 


Ser Leu 


r\i^ Ti A II n i i 

Phe Thr Arg Me Pro Gin Leu 








355 








360 


365 




egg 


etc 


gee gtg 


ccg 


gcc 


gcc 


gag att 


ccg ttc aag gac gga gac ace 


1571 


Arg 


Leu 


Ala Val 


Pro 


Ala 


Ala 


Glu Me 


Pro Phe Lys Asp Gly Asp Thr 






370 








375 




380 




ctg 


caa 


ggc atg 


ate 


gaa 


ctg 


ccg ctg 


gcc tgg tag cagceaggac ggeaga 


1623 


Leu 


Gin 


Gly Met 


Me 


Glu 


Leu 


Pro Leu 


Ala Trp 




385 








390 






395 





ecaaagaaag gggtccgga atg egg ate gcg ate gae aee gac ege tgt ate 1675 

Met Arg I le Ala I le Asp Thr Asp Arg Cys I le 
400 405 
ggc gcc ggc cag tgt gee ctg acc gcg ccc ggg ggt ttc ace cag gat 1723 
Gly Ala Gly Gin Cys Ala Leu Thr Ala Pro Gly Gly Phe Thr Gin Asp 

410 415 420 

gac gac ggt ttc agt gea ctg ctg ccc ggc egg gag gac ggc gcc ggc 1771 
Asp Asp Gly Phe Ser Ala Leu Leu Pro Gly Arg Glu Asp Gly Ala Gly 

425 430 435 

gac ccg etg gtg egg gaa gcc gee ege gee tgc ccc gtg cag gee att 1819 
Asp Pro Leu Val Arg Glu Ala Ala Arg Ala Cys Pro Val Gin Ala Me 

440 445 450 

gcg gte acc gac gat tag cagcaccccc gcggacgacc cggcagacgc gcgcggcc 1875 
Ala Val Thr Asp Asp 
455 

ceggctgaea eecggegecc gaggcgcgee cgagcegtcc gcccctccac ttgtecetae 1935 
ggcatceace ecatcegeta ecgeaacace eettgggtga egggcagttt egaggacece 1995 
ggtgtgcccg gggcgtactg gtgaccgtca ccggcttcac gecgegattg cccacatagg 2055 
cgtcgtcgct cgcggcgatc acgaagcgcg gtcggtgccc cggctcgtaa cggtgcacga 2115 
tgeccggcag ttccaeggtg aaccgeeggg ceaeatcggg eaecegggee ggggecacca 2175 
acaggtgcac cagegtctte etgcegtteg gcgcgacatc gtagagcttg gcgaaeagca 2235 
ccagcttgte egcegcatee gcggaccgct gegeecgccc ggcctgcggc gaggcaacct 2295 
tcagegtcac cctcggcgcg cccaceaegt egae 2329 



<210> 3 
<211> 1860 
<212> DNA 
<213> Unknown 

<220> 
<221> CDS 

<222> (172).. (1383) 
<223> A-1560 strain 

<220> 
<221> CDS 

<222> (1399).. (1593) 
<400> 3 

cggggatcgt acgccgtacc gtttcggggc aaccgaatta cgatgcggaa tggatggttc 60 
ccagccagat cccgcaggta gccgatctgg ccgaacttga tgtcgtgcac tggatgcctc 120 
gggcatctaa tgaagatcgg cacgacgcat ccttcgtctg cgaggtctcc c atg aca 177 

Met Thr 
1 
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gac acg 


aca 


gac 


ctg 


acc 


gag 


ctg 


tea 


gat 


cec 


gtc 


tee 


tte cec cag 


0 0 r 
225 


Asp Thr 


TU ^ 

Thr 


A M M 

Asp 


1 Mil 
Leu 


Ihr 


Pill 

blU 


1 Mil 
Leu 


oer 


Asp 


Pro 


Va 1 


Ser 


Phe Pro Gin 






5 










1 n 
1 U 










15 






gac egg 


age 


tgc 


cec 


1. _ _ 
tac 


cac 


ceg 


cec 


acc 


ggg 


tac 


gac 


ceg etg egc 


273 


Asp Arg 


Ser 


Cys 


Pro 


Tyr 


His 


Pro 


Pro 


Thr 


1 

Gly 


Tyr 


Asp 


Pro Leu Arg 




on 










OCT 










30 






aee gaa 


egg 


ceg 


cec 


gee 


egc 


ate 


egg 


etc 


tac 


gac 


ggc 


egc cec gee 


321 


Thr Glu 


Arg 


Pro 


Pro 


A 1 ^ 

Ala 


A 

Arg 


1 le 


A 

Arg 


Leu 


Tyr 


Asp 


Gly 


Arg Pro Ala 




o5 








40 










45 




50 




tgg etc 


gtc 


aee 


ggc 


cac 


gee 


gtc 


gee 


cgt 


gac 


ctg 


ctg 


gtc gac cec 


369 


Trp Leu 


va 1 


Thr 


Gly 


His 


Ala 


Val 


A i 

Ala 


Arg 


Asp 


Leu 


Leu 


Val Asp Pro 










IT C 

55 










60 








65 




egc ctg 


tec 


acg 


gac 


egc 


acc 


egc 


teg 


ggc 


tte 


ceg 


gee 


aca act cec 


417 


Arg Leu 


Ser 


Thr 


Asp 


Arg 


Thr 


Arg 


Ser 


Gly 


Phe 


Pro 


Ala 


Thr Thr Pro 








70 










75 










80 




egc tte 


gee 


gcg 


gtc 


egc 


gac 


egc 


aag 


ceg 


gcg 


etc 


etc 


ggc gtc gac 


465 


Arg Phe 


Ala 


Ala 


Val 


Arg 


Asp 


Arg 


Lys 


Pro 


Ala 


Leu 


Leu 


Gly Val Asp 






85 










90 










95 




gac cec 


aag 


cac 


egc 


aee 


cag 


egg 


tgg 


atg 


atg 


ate 


ceg 


age tte ace 


513 


Asp Pro 


Lys 


His 


Arg 


Thr 


Gin 


Arg 


Trp 


Met 


Met 


Me 


Pro 


Ser Phe Thr 




100 










105 










110 








etc agg 


egc 


gee 


aee 


gag 


etc 


agg 


ceg 


egc 


ate 


cag 


gag 


ate gtc gac 


561 


Leu Arg 


Arg 


Ala 


Thr 


Glu 


Leu 


Arg 


Pro 


Arg 


1 le 


Gin 


Glu 


Me Va 1 Asp 




115 








120 










125 






130 




gaa etg 


ctg 


gac 


gtg 


atg 


ate 


gee 


cag 


gga 


cec 


ceg 


gee 


gac ctg gtg 


609 


Glu Leu 


Leu 


Asp 


Val 


Met 


Me 


Ala 


Gin 


Gly 


Pro 


Pro 


Ala 


Asp Leu Val 










135 










140 








145 




cgt tec 


tte 


gcg 


ctg 


ceg 


gtg 


ceg 


tec 


atg 


gtg 


ate 


tgc 


gee etg etc 


657 


Arg Ser 


Phe 


Ala 


Leu 


Pro 


Val 


Pro 


Ser 


Met 


Val 


Me 


Cys 


Ala Leu Leu 








150 










155 










160 




ggc gtg 


cec 


tac 


gee 


gac 


cac 


gag 


tte 


tte 


gag 


gac 


cag 


tec agg egg 


705 


Gly Val 


Pro 


Tyr 


Ala 


Asp 


His 


Glu 


Phe 


Phe 


Glu 


Asp 


Gin 


Ser Arg Arg 






165 










170 










175 




ctg etg 


egc 


gga 


ceg 


gcg 


gee 


gag 


gac 


acg 


cag 


gac 


gee 


egg gac egg 


753 


Leu Leu 


Arg 


Gly 


Pro 


Ala 


Ala 


Glu 


Asp 


Thr 


Gin 


Asp 


Ala 


Arg Asp Arg 




180 










185 










190 






etc gee 


gcg 


tac 


ctg 


gag 


gac 


ctg 


ate 


gac 


gag 


aag 


egg 


egc egg cec 


801 


Leu Ala 


Ala 


Tyr 


Leu 


Glu 


Asp 


Leu 


Me 


Asp 


Glu 


Lys 


Arg 


Arg Arg Pro 




195 








200 










205 






210 




ggt gac 


ggc 


etg 


etg 


gac 


gaa 


etc 


gtc 


cag 


cag 


cgt 


etg 


aac gaa ggc 


849 


Gly Asp 


Gly 


Leu 


Leu 


Asp 


Glu 


Leu 


Val 


Gin 


Gin 


Arg 


Leu 


Asn Glu Gly 










215 










220 








225 




gag etc 


gac 


egg 


gag 


gaa 


ctg 


acc 


gcg 


ctg 


gcg 


atg 


ate 


etg ctg gtc 


897 


Glu Leu 


Asp 


Arg 


Glu 


Glu 


Leu 


Thr 


Ala 


Leu 


Ala 


Met 


1 le 


Leu Leu Val 








230 










235 










240 




gcg ggc 


cac 


gag 


ace 


acc 


gee 


aac 


atg 


ate 


tec 


etg 


ggc 


acc tac acg 


945 


Ala Gly 


His 


Glu 


Thr 


Thr 


Ala 


Asn 


Met 


1 le 


Ser 


Leu 


Gly 


Thr Tyr Thr 






245 










250 










255 




etc etg 


ctg 


cac 


cec 


gaa 


egg 


etg 


acc 


gag 


ctg 


egc 


gee 


gac cec gcg 


993 


Leu Leu 


Leu 


His 


Pro 


Glu 


Arg 


Leu 


Thr 


Glu 


Leu 


Arg 


Ala 


Asp Pro Ala 




OCA 

260 










265 










270 






ctg ctg 


ceg 


gee 


gee 


gtc 


gag 


gaa 


etg 


atg 


egg 


atg 


ctg 


tec ate gcg 


1041 


Leu Leu 


Pro 


A 1 

Ala 


A 1 

Ala 


Va 1 


Glu 


Glu 


Leu 


Met 


Arg 


Met 


Leu 


Ser 1 le Ala 




07 C 
Lib 








o o n 

280 










0 0 c 

285 






290 






C Lg 


+■ or 

Clg 


egg 


cag 


gee 


ace 


gag 


gac 


ate 


gag 


ate 


gee ggg ace 


1 no n 


Asp Gly 


Leu 


Leu 


Arg 


Gin 


Ala 


Thr 


Glu 


Asp 


Me 


Glu 


Me 


Ala Gly Thr 










295 










300 








305 




ace ate 


agg 


gee 


ggg 


gac 


ggc 


gtg 


gtc 


■ tte 


tec 


ace 


tct 


gtc ate aac 


1137 


Thr lie 


Arg 


Ala 


Gly 


Asp 


Gly 


Val 


Val 


Phe 


Ser 


Thr 


Ser 


Val Me Asn 








310 










315 










320 




egc gac 


gag 


gac 


gtc 


tac 


ceg 


gee 


cec 


gac 


acc 


etc 


gac 


tte cac egc 


1185 
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Arg Asp Glu Asp Val Tyr Pro Ala Pro Asp Thr Leu Asp Phe His Arg 

325 330 335 

teg acc cgc cac cac gtc gcc ttc ggt ttc gga ate cae eag tgc cte 1233 
Ser Thr Arg His His Val Ala Phe Gly Phe Gly lie His Gin Cys Leu 

340 345 350 

ggc cag aac etc gcc egc acc gaa ctg gag ate gcc ctg cgc aeg etc 1281 
Gly Gin Asn Leu Ala Arg Thr Glu Leu Glu lie Ala Leu Arg Thr Leu 
355 360 365 370 

etc gaa egg ctg ecc aeg cte egg cte gee gee eca eeg gag gaa ate 1329 
Leu Glu Arg Leu Pro Thr Leu Arg Leu Ala Ala Pro Pro Glu Glu lie 

375 380 385 

ecc ttc aaa cee ggc gac acc ate eag ggg atg ctg gaa etc ecc gtc 1377 
Pro Phe Lys Pro Gly Asp Thr lie Gin Gly Met Leu Glu Leu Pro Val 

390 395 400 

age tgg taa gaggetgccg tc atg cat ate gag ate gac aag gac cgc tgc 1428 
Ser Trp Met His Me Glu Me Asp Lys Asp Arg Cys 

405 410 
ate ggc gee gga cag tgc gcc ctg acc gee ccg ggt gtg ttc ace cag 1476 
lie Gly Ala Gly Gin Cys Ala Leu Thr Ala Pro Gly Val Phe Thr Gin 

420 425 430 

gac gac gac ggc ttc agt gac ctg ttg ecc ggc egg gag gac ggc gee 1524 
Asp Asp Asp Gly Phe Ser Asp Leu Leu Pro Gly Arg Glu Asp Gly Ala 
415 435 440 445 

ggc gac ccg atg gtc egg gag gcc gcc agg gcc tgc ecc gtg agt gcc 1572 
Gly Asp Pro Met Val Arg Glu Ala Ala Arg Ala Cys Pro Val Ser Ala 

450 455 460 

ate aeg ctg tec gag gac ggg tag ggggccgagc cgcgccgccc geeggtccgc 1626 
lie Thr Leu Ser Glu Asp Gly 
465 

tgecgeggeg ccgtgccgac geggcggccg gecggcccgt ccggtgeccg tcgegtcgce 1686 
ccgtggccec ggcggcggct gattgactag ggttcecggg tgagcgaaea ggceeagaag 1746 
eeetcegggg egecgcccge gaaagacace gggaeggegc ecgggaaaee cettectcta 1806 
cgtcgtcgtc tgcgccgccg gcatcgccga aggcgtcagc aagctgatca ccgc 1860 

<210> 4 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 

<220> 

<223> TOPOLOGY : linear 

<22Q> 

<223> Description of Artificial Sequence : 5Dm-3F Primer 

<400> 4 

ttcgcsctsc csgtcccstc satggtsat 29 

<210> 5 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
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<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5Dm-3R Primer 
<400> 5 

gttgatsays gasgtsgaga a 



<210> 6 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> STRANDNESS : single 

<220> 

<223> TOPOLOGY : linear 

<220> 

<223> Description of Artificial Sequence : 6PIN-2F Primer 

<400> 6 

gctgcgcctg gccctggagg acatcgagat 



<210> 7 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 

<220> 

<223> Description of Artificial Sequence : 6PIN-2R Primer 

<400> 7 

ctgttcctcg aagaactcgt ggtcggcgta 



<210> 8 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DH^-NdeF Primer 

<400> 8 
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gcccccatat gacggaactg acggacatca 



<210> 9 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> STRANDNESS : single 

<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-SpeR Primer 

<400> 9 

gggccactag tcagccggcc ggttcggtca 



<210> 10 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 

<220> 

<223> TOPOLOGY : linear 

<220> 

<223> Description of Artificial Sequence : DM-BglF Primer 

<400> 10 

cgcatagatc ttcacccgag cgggtgatca 



<210> 11 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-BglR Primer 

<400> 1 1 

tcccgagatc ttgaaggtcc gcgtcaccgt 



<210> 12 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> STRANDNESS : single 

<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5D-1R Primer 
<400> 12 

aggtgcccag cgagatcatg tt 



<210> 13 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 

<220> 

<223> TOPOLOGY : linear 

<220> 

<223> Description of Artificial Sequence : 7PIN-2F Primer 

<400> 13 

ccatgatcct gctggtggcc ggccatgaga 



<210> 14 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 07-NdeF Primer 

<400> 14 

gccccatatg accgaagcca tcccctactt 



<210> 15 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> STRANDNESS : single 

<220> 

<223> TOPOLOGY : linear 
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<220> 

<223> Description of Artificial Sequence 

<400> 15 

gccactagtg ctaatcgtcg gtgaccgcaa 



<210> 16 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 

<220> 

<223> TOPOLOGY : linear 

<220> 

<223> Description of Artificial Sequence 

<400> 16 
ctggatsgtg tcsccsggyt t 



<210> 17 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence 

<400> 17 

cggaatccac cagtgcctcg gccagaacct 



<210> 18 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 

<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence 

<400> 18 

ggccccatat gacagacacg acagacctga 
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07-SpeR Primer 

30 



5Dm-2R Primer 

21 



5PIN-2F Primer 

30 



tpm-NdeF Primer 

30 



<210> 19 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 

<220> 

<223> TOPOLOGY : linear 

<220> 

<223> Description of Artificial Sequence : tpm-SpeR Primer 

<400> 19 

gcgcgactag tccccctacc cgtcctcgga 30 
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